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I. SITE NAME, LOCATION, AND DESCRIPTION

THE FULTZ LANDFILL IS LOCATED IN AN AGRICULTURAL AND COAL MINING REGION OF EAST-CENTRAL OHIO, APPROXIMATELY
75 MILES EAST OF COLUMBUS, AND IS SITUATED IN JACKSON TOWNSHIP IN THE NORTHWEST CORNER OF MILITARY LOT 5,
TOWNSHIP 1 NORTH, RANGE 3 WEST IN GUERNSEY COUNTY, OHIO.  THE SITE IS ABOUT ONE-HALF MILE NORTHEAST OF THE
CORPORATE LIMITS OF BYESVILLE, OHIO, AND ABOUT ONE MILE SOUTHEAST OF THE INTERCHANGE OF INTERSTATES 77 AND
70, AS ILLUSTRATED ON FIGURE 1.  THE COUNTY'S LARGEST CITY, CAMBRIDGE, LIES APPROXIMATELY THREE MILES
NORTHWEST OF THE SITE.

THE FULTZ LANDFILL IS A PRIVATELY-OWNED SANITARY LANDFILL WHERE HAZARDOUS INDUSTRIAL WASTES WERE CO-DISPOSED
WITH MUNICIPAL WASTE. CLOSED SINCE 1985, THE LANDFILL WAS ONE OF TWO FACILITIES THAT SERVED THE
REFUSE-DISPOSAL NEEDS OF GUERNSEY COUNTY.  THE LANDFILL, ILLUSTRATED ON FIGURE 2, OCCUPIES APPROXIMATELY 30
ACRES OF A 58-ACRE LAND TRACT WITHIN PARCEL 1 OF MILITARY LOT 5.  PARCEL 1, PRIOR TO 1950, WAS PART OF A
LARGE FARM THAT COMPRISED APPROXIMATELY 200 ACRES.  LAND USE IN THE VICINITY OF THE SITE IS PRIMARILY WOODED
AND PASTURE TO THE SOUTH, NORTH AND EAST.  TO THE WEST, LAND HAS BEEN DEVELOPED FOR RESIDENTIAL AND LIGHT
INDUSTRIAL USE.

THE LANDFILL IS SITUATED ON THE NORTH SLOPE OF A RIDGE THAT OVERLIES A COAL MINE IN THE UPPER FREEPORT COAL
SEAM, WHICH WAS ABANDONED PRIOR TO 1940.  THE NORTH HALF OF THE LANDFILL LIES IN AN UNRECLAIMED STRIP MINE IN
THE UPPER FREEPORT COAL SEAM, WHERE SURFACE MINE SPOIL AND NATURAL SOILS FORM THE "SHALLOW AQUIFER".  THE
SOUTH HALF OF THE LANDFILL LIES 25 TO 80 FEET ABOVE AN ABANDONED, FLOODED DEEP MINE IN THE SAME COAL SEAM. 
THE FLOODED DEEP MINE FORMS AN AQUIFER REFERRED TO AS THE "COAL MINE AQUIFER".  THE CITY OF BYESVILLE
UTILIZES WATER FROM THE COAL MINE AQUIFER AT A LOCATION APPROXIMATELY ONE MILE SOUTH OF THE SITE.  THE
POSITION OF THE LANDFILL RELATIVE TO THE DEEP MINE AND THE BYESVILLE PLANT NUMBER 2 WELL IS PRESENTED ON
FIGURE 3, WHICH WAS PRODUCED FROM THE AVAILABLE MINE MAPS AND ILLUSTRATES THE INTRICATE PATTERN OF ROOM AND
PILLAR VOIDS IN THE DEEP MINE.

THE SITE IS LOCATED ON THE WESTERN EDGE OF THE ALLEGHENY PLATEAU PHYSIOGRAPHIC PROVINCE, WHICH WAS ORIGINALLY
A LOW-LYING PLAIN OF SEDIMENTARY ROCK THAT HAS SINCE UNDERGONE UPLIFT AND EROSION. TOPOGRAPHIC RELIEF IN
GUERNSEY COUNTY VARIES BY APPROXIMATELY 200 FEET. SURFACE ELEVATIONS AT THE FULTZ LANDFILL SITE VARY FROM
APPROXIMATELY 800 TO 900 FEET MSL.  A HIGH PERCENTAGE OF THE LAND SURFACE IN THE VICINITY OF THE SITE IS
STEEPLY SLOPING, WITH NATURAL SLOPES OF 10 PERCENT TO 25 PERCENT OCCURRING ON AND NEAR THE SITE.  BROAD FLAT
AREAS ARE FOUND ALONG THE WILLS CREEK FLOOD PLAIN TO THE WEST OF THE SITE.

THE SITE IS LOCATED WITHIN THE WILLS CREEK DRAINAGE BASIN, A SUBDIVISION OF THE MUSKINGUM RIVER BASIN.  THE
TOTAL AREA DRAINED BY WILLS CREEK IS APPROXIMATELY 850 SQUARE MILES.  WILLS CREEK FLOWS NORTHWARD ADJACENT TO
THE SITE AND THROUGH THE CITY OF CAMBRIDGE, WHICH USES THE CREEK AS A MUNICIPAL WATER SUPPLY, APPROXIMATELY
THREE MILES DOWNSTREAM.

THE DRAINAGE COURSE ON THE NORTH SIDE OF THE LANDFILL IS DESIGNATED "STREAM A".  PRIOR TO THE EXISTENCE OF
THE LANDFILL, STREAM A WAS INTERRUPTED BY SURFACE MINING ACTIVITIES, AND SIX PONDS WERE LEFT IN UNRECLAIMED
MINE SPOIL.  THESE PONDS ARE NUMBERED 1 THROUGH 6 ON FIGURE 2.  POND 1 FORMS POND 1 AND POND 1A DURING LOW
PRECIPITATION PERIODS. POND 2 ALSO BECOMES DIVIDED INTO POND 2 AND POND 2A DURING LOW PRECIPITATION PERIODS. 
THE SIX PONDS HAVE BEEN CLASSIFIED AS WETLANDS BY THE US ARMY CORPS OF ENGINEERS.  SURFACE WATER AND LEACHATE
RUNNING OFF THE LANDFILL COLLECTS IN PONDS 1, 2, 3 AND 6, WHICH BORDER THE NORTH SIDE OF THE LANDFILL.

THE STREAM LOCATED SOUTH OF THE SITE IS DESIGNATED "STREAM B," WHICH DRAINS A ONE-SQUARE-MILE AREA CONSISTING
OF FARM LAND AND RECLAIMED STRIP MINES.  STREAM B DISCHARGES INTO WILLS CREEK UPSTREAM FROM THE
STREAM A CONFLUENCE.

THE HYDROGEOLOGY OF THE SITE AREA IS COMPLEX DUE TO THE UNDERGROUND AND SURFACE COAL MINING.  THE GROUNDWATER
REGIME GENERALLY CONSISTS OF TWO HYDROGEOLOGIC SYSTEMS.  THE FIRST, DESIGNATED AS THE SHALLOW AQUIFER SYSTEM,
CONSISTS OF GROUNDWATER AT WATER TABLE CONDITIONS WITHIN THE UNCONSOLIDATED ALLUVIAL DEPOSITS AND SURFACE



MINE SPOIL IN THE STREAM A AND STREAM B VALLEYS.  THE SECOND SYSTEM IS THE PARTIALLY-CONFINED "DEEP MINE
AQUIFER" THAT FORMED FROM THE FLOODING OF INTERCONNECTED ABANDONED UNDERGROUND COAL MINES OF THE UPPER
FREEPORT COAL.  THE COAL MINE AQUIFER IS USED BY THE CITY OF BYESVILLE AS A SOURCE OF MUNICIPAL WATER, WITH
THE WITHDRAWAL POINT SHOWN ON FIGURE 3.

THE POPULATION OF GUERNSEY COUNTY WAS ESTIMATED AT 40,280 IN 1988.  THE OHIO DEPARTMENT OF DEVELOPMENT
PROJECTS A COUNTY POPULATION OF 52,606 BY THE YEAR 2000.  THE MAJOR POPULATION CENTERS FOR THE AREA ARE
CAMBRIDGE, WHICH IS THE MAJOR CENTER WITH AN ESTIMATED 1988 POPULATION OF 12,200 AND BYESVILLE WITH 2,690. 
THE PROJECTED GROWTH WILL RESULT IN AN INCREASED DEMAND ON THE CURRENT WATER SUPPLY AND WILL REQUIRE THE  
DEVELOPMENT OF NEW AREAS FOR RESIDENTIAL DWELLING.

#SHEA
II. SITE HISTORY AND ENFORCEMENT ACTIVITIES

THE 30-ACRE LANDFILL PROPERTY WAS OWNED, DEVELOPED AND OPERATED BY MR. FOSTER FULTZ FROM OCTOBER 1954 UNTIL
HIS DEATH IN JUNE 1982.  THE LANDFILL WAS OPERATED FROM 1982 UNTIL CLOSING IN 1985, BY MR. FULTZ'S   FAMILY. 
THE FULTZ-OPERATED LANDFILL WAS AN OPEN DUMP FROM ABOUT 1958 THROUGH 1968.  THE SITE WAS FIRST LICENSED BY
GUERNSEY COUNTY DISTRICT BOARD OF HEALTH IN 1969, AT WHICH TIME THE LANDFILL WAS PERMITTED TO   ACCEPT
HOUSEHOLD, COMMERCIAL AND INDUSTRIAL SOLID WASTE.

DURING THE 1970'S THE OPERATOR WAS CITED FOR INADEQUATE DAILY COVER OF WASTE, OPEN DUMPING, RECEIVING
UNAUTHORIZED WASTE, LEACHATE RUNOFF AND BLOWING DEBRIS.  ON APRIL 14, 1983, THE SITE WAS AGAIN BROUGHT TO THE
ATTENTION OF THE AUTHORITIES WHEN A BULLDOZER WORKING THERE ROLLED OVER A DRUM CONTAINING CALSIBAR (A DRY
PYROFORIC POWDER MIXTURE OF CALCIUM, SILICON AND BARIUM).  THE CALSIBAR IGNITED AND BURNED.  IT WAS REPORTED
TO LOCAL AND STATE AUTHORITIES THAT THE CALSIBAR DRUM WAS ACCIDENTALLY DISCHARGED TO THE LANDFILL.  THE
LANDFILL CEASED WASTE DISPOSAL OPERATIONS IN DECEMBER 1985, WHEN THE OWNER FAILED TO RENEW THE OPERATING
PERMIT FOR 1986.

THE FOLLOWING IS A SUMMARY OF AGENCY ACTIONS COMPILED FROM INFORMATION PROVIDED BY UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY (USEPA), REGION V, OHIO ENVIRONMENTAL PROTECTION AGENCY (OEPA) AND THE
GUERNSEY COUNTY GENERAL HEALTH DISTRICT.

   OCTOBER 1968  PRE-LICENSING SITE SURVEY BY THE OHIO DEPARTMENT OF HEALTH
                 (ODH).  SURVEY NOTED THAT THE SITE COULD BE UNSUITABLE FOR
                 A LANDFILL BECAUSE OF PROXIMITY OF THE DEEP MINE USED BY
                 BYESVILLE FOR A WATER SUPPLY.

   FEBRUARY 1969 FULTZ LANDFILL RECEIVED AN OPERATING LICENSE FROM THE
                 COUNTY BOARD OF HEALTH.

   MARCH 1969    OPERATOR (FULTZ) SUBMITTED THE REQUIRED OPERATIONAL PROCEDURE PLAN.

   DECEMBER 1969 OPERATOR REPEATEDLY CITED BY THE OEPA FOR INADEQUATE
   THROUGH 1979  COVERING OF WASTE, OPEN DUMPING, LEACHATE RUNOFF AND
                 RECEIVING UNAUTHORIZED INDUSTRIAL WASTE.

   APRIL 1978    AN OEPA INSPECTOR REPORTED SEEING 1,000 DRUMS ON SITE.
                 FINAL DISPOSITION OF DRUMS UNKNOWN.

   MAY 1978      OEPA SENT NOTIFICATIONS TO THE KNOWN INDUSTRIAL CLIENTS OF
                 THE LANDFILL INFORMING THEM OF POTENTIAL LIABILITY UNDER
                 RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) FOR DISPOSAL
                 OF POTENTIAL HAZARDOUS WASTE AT AN UNAUTHORIZED FACILITY.

   1979          OPERATOR INFORMALLY REQUESTED OEPA PERMISSION TO ACCEPT
                 INDUSTRIAL SOLVENTS FOR DISPOSAL.  FORMAL APPLICATION
                 NEVER SUBMITTED, AND REQUEST WAS DENIED.



   MARCH 1979    OPERATOR SUBMITTED AN OPERATIONAL REPORT TO OEPA.

   1980          OEPA CONDUCTED SAMPLING INSPECTION OF SITE.  RESULTS
                 SHOWED HIGH LEVELS OF 10 METALS PLUS PHENOLIC COMPOUNDS IN LEACHATE.

   1981          OPERATOR FILED A REQUEST FOR SOLID WASTE DISPOSAL SITE
                 INVESTIGATION AS PART OF A REQUEST TO EXPAND THE
                 BOUNDARIES OF THE LANDFILL.

   EARLY 1982    REQUEST TO EXPAND LANDFILL BOUNDARIES DENIED.

   JULY 1982     HAZARD RANKING SYSTEM EVALUATION PREPARED BY FIELD
                 INVESTIGATION TEAM.  SCORE EXCEEDS 28.5 LIMIT.

   APRIL 1983    USEPA PERFORMED A RESPONSIBLE PARTY SEARCH (RPS) TO
                 DETERMINE POSSIBLE GENERATORS AT THE SITE.

   JUNE 1983     OEPA SENT REQUESTS FOR INFORMATION REGARDING THE
                 FULTZ LANDFILL, TO KNOWN INDUSTRIAL CLIENTS OF THE
                 LANDFILL, ASKING FOR RECORDS AND INFORMATION
                 REGARDING WASTE DISPOSAL AT THE SITE.

   APRIL 1984    FINAL REMEDIAL ACTION MASTER PLAN WAS PREPARED BY
                 CONSULTANTS FOR USEPA, REGION V.

   SEPTEMBER 1984  CONSULTANTS RECEIVED A USEPA WORK ASSIGNMENT TO
                   PERFORM A REMEDIAL INVESTIGATION (PHASE I).

   FEBRUARY 1985 OEPA SUBMITTED A PRELIMINARY ASSESSMENT OF THE SITE TO THE USEPA REGION V.

   1985          OEPA RENEWED OPERATOR'S OPERATIONAL LICENSE.

   1986          OPERATOR DID NOT APPLY FOR LICENSE RENEWAL AND CEASED OPERATIONS.

   MARCH 1988    DRAFT AND FINAL REMEDIAL INVESTIGATION (RI) REPORT, (PHASE
                 I), WAS PREPARED BY CONSULTANTS FOR THE USEPA, REGION V.
                 DATA FROM PHASE I RI WAS INCORPORATED INTO THE PHASE II RI REPORT.

   MARCH 1989    CONSULTANTS RECEIVED A USEPA WORK ASSIGNMENT TO PERFORM A
                 REMEDIAL INVESTIGATION (PHASE II), AND FEASIBILITY STUDY (FS).

   JUNE 1991     DRAFT AND FINAL (PHASE II) RI/FS REPORT ARE FINALIZED
                 AND RELEASED BY THE USEPA.

   JUNE 27, 1991 PROPOSED PLAN FOR REMEDIATION OF SITE IS PRESENTED TO
                 PUBLIC.  PUBLIC COMMENT PERIOD BEGINS.

   JULY 11, 1991 PUBLIC MEETING IS HELD IN BYESVILLE, OHIO TO EXPLAIN AND
                 DISCUSS PROPOSED PLAN.

   JULY 27, 1991 PUBLIC COMMENT PERIOD ENDS.

THE OEPA AND COUNTY BOARD OF HEALTH RECORDS INDICATE THAT THE LANDFILL ACCEPTED ABOUT FOUR DRUMS PER WEEK OF
SPENT LACQUER THINNERS FROM A LOCAL INDUSTRIAL PLANT AS EARLY AS DECEMBER OF 1969. BASED ON THE CONSERVATIVE
ASSUMPTION THAT TWO INDUSTRIAL WASTE GENERATORS SHIPPED FOUR DRUMS EACH OF HAZARDOUS WASTE PER WEEK FOR 10
YEARS, IT IS ESTIMATED THAT 6,240 DRUMS OF HAZARDOUS WASTE MAY HAVE BEEN ACCEPTED AND DISPOSED OF AT THE
FULTZ LANDFILL SITE.  ALTHOUGH LIMITED INFORMATION IS AVAILABLE CONCERNING THE CHARACTER OR VOLUME OF THE



WASTES, INFORMATION OBTAINED DURING THE PHASE I RI INDICATES THAT CHLORINATED AND NON-CHLORINATED SOLVENTS
AND PLATING WASTES REPRESENT THE MAJORITY OF THE HAZARDOUS WASTES DISPOSED OF ON SITE.  LIQUID AND
SEMI-LIQUID WASTES WERE BROUGHT TO THE SITE IN DRUMS, AND SOME OF THE SOLVENTS WERE   REPORTEDLY POURED ONTO
THE GROUND AND BURNED.  SOME OF THE EMPTIED DRUMS WERE REPORTEDLY SENT TO BE RECYCLED.

A REVIEW OF THE GUERNSEY COUNTY GENERAL HEALTH DISTRICT'S RECORDS OF THE FULTZ LANDFILL'S 1974 AND 1979 SOLID
WASTE DISPOSAL QUESTIONNAIRES INDICATED A TOTAL SOLID WASTE VOLUME OF APPROXIMATELY 35 TONS PER   OPERATING
DAY, OR 11,000 TONS PER YEAR.  THESE RECORDS ALSO INDICATE THE FOLLOWING DISTRIBUTION OF THE TYPES OF WASTES
RECEIVED REGULARLY:

            *     3 PERCENT CONSTRUCTION/DEMOLITION DEBRIS.
            *    25 PERCENT HOUSEHOLD.
            *    32 PERCENT INDUSTRIAL.
            *    40 PERCENT COMMERCIAL.

THE USEPA REGION V CONDUCTED A RESPONSIBLE PARTY SEARCH (RPS) FOR THE FULTZ LANDFILL SITE IN APRIL 1983.  THE
RPS IDENTIFIED SEVERAL POTENTIALLY RESPONSIBLE PARTIES (PRPS) IN CONNECTION WITH HAZARDOUS WASTE DISPOSAL AT
THE SITE.  OF THE SEVERAL POSSIBLE PARTIES LISTED, ONLY THREE OF THE COMPANIES PROVIDED DOCUMENTS CONFIRMING
SHIPMENT OF HAZARDOUS WASTES TO THE FULTZ LANDFILL SITE. ONE GENERATOR REPORTED   THAT PLATING SLUDGES WERE
SENT TO THE FULTZ LANDFILL SITE DURING THE PERIOD 1971 TO 1981.  ANOTHER GENERATOR REPORTED THAT THE
FOLLOWING RCRA HAZARDOUS WASTES WERE SENT TO THE FULTZ LANDFILL SITE DURING THE PERIOD 1969 TO 1980:

            *    ROLLWASH SLUDGE; NON-FLAMMABLE LIQUIDS (F006).
            *    TRIBLEND (TRICHLOROETHYLENE); FLAMMABLE LIQUIDS (F001).
            *    WASTE PAINT; FLAMMABLE LIQUIDS (D001).
            *    WASTE PAINT; FLAMMABLE SOLIDS (D001).
            *    RAGS; NON-FLAMMABLE SOLIDS.

THE TYPES OF CHEMICALS AND COMPOUNDS ASSOCIATED WITH THE ABOVE HAZARDOUS WASTES GENERALLY INCLUDE HAZARDOUS
METALS, CYANIDE, CHLORINATED AND NON-CHLORINATED ORGANIC SOLVENTS, AND PHTHALATES.

#HCP
III.     HIGHLIGHTS OF COMMUNITY PARTICIPATION

THE RI/FS REPORT AND THE PROPOSED PLAN FOR THE FULTZ LANDFILL SITE WERE RELEASED TO THE PUBLIC FOR COMMENT ON
JUNE 27, 1991.  THESE DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC IN BOTH THE ADMINISTRATIVE RECORD AND  AN
INFORMATION REPOSITORY MAINTAINED AT THE USEPA DOCKET ROOM IN REGION V AND AT THE GUERNSEY COUNTY DISTRICT
PUBLIC LIBRARY MAIN BRANCH AND BYESVILLE BRANCH.  THE NOTICE OF AVAILABILITY FOR THESE DOCUMENTS WAS
PUBLISHED IN THE DAILY JEFFERSONIAN IN CAMBRIDGE, OHIO ON JUNE 27, 1991. THE PUBLIC COMMENT PERIOD ON THE
PROPOSED PLAN WAS FROM JUNE 27, 1991 TO JULY 27, 1991.  IN ADDITION, A PUBLIC MEETING WAS HELD ON JULY 11,
1991, IN BYESVILLE, OHIO.  AT THIS MEETING, REPRESENTATIVES FROM USEPA AND THE OEPA PRESENTED THE PROPOSED
PLAN AND ANSWERED QUESTIONS ABOUT THE SITE AND THE REMEDIAL ALTERNATIVES UNDER CONSIDERATION.  A RESPONSE TO
THE COMMENTS RECEIVED DURING THIS PERIOD IS INCLUDED IN THE RESPONSIVENESS SUMMARY, WHICH IS PART OF THIS
RECORD OF DECISION (ROD).  SEE ATTACHMENT 2.

#SRRA
IV. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

AS WITH MANY SUPERFUND SITES, THE PROBLEMS AT THE FULTZ LANDFILL SITE ARE COMPLEX.  THE FULTZ LANDFILL
REMEDIAL INVESTIGATION (RI) STUDIED THE CONTAMINANT SOURCE AREA (LANDFILL), SOILS, SURFACE WATER AND
SEDIMENTS, LEACHATE AND SEDIMENTS SURROUNDING LEACHATE SEEPS, GROUNDWATER (BOTH SHALLOW AQUIFER AND DEEP
"COAL MINE" AQUIFER), AND AIR.  NUMEROUS CARCINOGENIC AND NON-CARCINOGENIC CONTAMINANTS WERE DETECTED IN MOST
MEDIA SAMPLED.

RESULTS OF THE RI CONCLUDED THAT GROUNDWATER AND LEACHATE AS WELL AS AIRBORNE CONTAMINANTS EMANATING FROM THE
SITE, POSE UNACCEPTABLE RISKS TO HUMAN HEALTH AND/OR THE ENVIRONMENT. THE USEPA HAS IDENTIFIED FOUR  
REMEDIAL ACTION OBJECTIVES:



1. REDUCE POTENTIAL FOR RISKS TO HUMAN HEALTH ASSOCIATED WITH USE OF GROUNDWATER FROM EITHER THE SHALLOW
   AQUIFER OR THE DEEPER COAL MINE AQUIFER.

2. REDUCE RISKS TO HUMAN HEALTH ASSOCIATED WITH THE INHALATION OF AIRBORNE CONTAMINANTS FROM THE LANDFILL
   AREA.

3. REDUCE RISKS TO HUMAN HEALTH ASSOCIATED WITH THE FUTURE USE OF GROUNDWATER FROM EITHER THE SHALLOW
   AQUIFER OR THE DEEPER COAL MINE AQUIFER.

4. REDUCE RISKS TO THE ENVIRONMENT ASSOCIATED WITH EXCESSIVE MANGANESE CONCENTRATIONS IN THE ON-SITE
   SURFACE WATERS.

THIS ROD ADDRESSES ALL OF THE ABOVE MENTIONED REMEDIAL ACTION OBJECTIVES.  BY CAPPING THE LANDFILL AND
HYDRAULICALLY CONTAINING, EXTRACTING AND TREATING GROUNDWATER AND LEACHATE EMANATING FROM THE LANDFILL, THIS
REMEDIAL ACTION ADDRESSES THE PRINCIPAL RISKS CAUSED BY THE DEPOSITION OF LIQUID HAZARDOUS SUBSTANCES, TO THE
MAXIMUM EXTENT PRACTICABLE.  EXTRACTION AND TREATMENT OF GROUNDWATER IN THE SHALLOW   AQUIFER WILL ALSO
PRECLUDE THE MIGRATION OF CONTAMINANTS INTO THE DEEPER COAL MINE AQUIFER BY BOTH REDUCTION OF THE LEVEL OF
CONTAMINANTS IN THE SHALLOW AQUIFER AND BY LOWERING THE WATER TABLE AND THEREBY REDUCING THE EXPOSURE OF
GROUNDWATER TO CONTAMINANTS IN THE SUBSURFACE OF THE LANDFILL.  COLLECTING LEACHATE AND CAPPING THE LANDFILL
WILL REDUCE HUMAN HEALTH RISKS ASSOCIATED WITH INHALATION OF AIRBORNE CONTAMINANTS FROM THE LANDFILL AND
REDUCE RISK TO THE ENVIRONMENT DUE TO EXCESSIVE CONCENTRATIONS OF MANGANESE.  THIS IS THE FIRST AND FINAL
REMEDY FOR THE FULTZ LANDFILL SITE.

#SOSC
V. SUMMARY OF SITE CHARACTERISTICS

TABLE 1 PRESENTS A SUMMARY OF THE CHEMICALS DETECTED DURING THE RI AT THE FULTZ LANDFILL SITE AND INDICATES
WHICH CHEMICALS WERE SITE RELATED. A DESCRIPTION OF SITE CHARACTERISTICS AND THE CHEMICALS DETECTED BY
LOCATION AND MEDIA TYPE FOLLOWS.

A. SITE CHARACTERISTICS

THE HYDROGEOLOGY OF THE FULTZ LANDFILL SITE AREA IS COMPLEX DUE TO THE UNDERGROUND AND SURFACE (STRIP) COAL
MINING ON AND ADJACENT TO THE SITE. THE CONCEPTUAL MODEL OF GROUNDWATER FLOW AT THE FULTZ LANDFILL SITE IS A
TWO-AQUIFER SYSTEM: THE SHALLOW AQUIFER AND THE COAL MINE AQUIFER.  SEE FIGURE 4.

1. THE SHALLOW AQUIFER SYSTEM IS A LOCAL WATER TABLE AQUIFER GENERALLY LIMITED TO THE UNCONSOLIDATED VALLEY
SEDIMENTS AND STRIP MINING SPOILS IN STREAM VALLEY A.  THE OVERALL GROUNDWATER FLOW DIRECTION IN THE STREAM
VALLEY A IS FROM EAST TO WEST, WITH THE EXCEPTION OF THE REGION AROUND PONDS 2 AND 2A, WHERE THERE IS A
DEPRESSION IN THE WATER TABLE BETWEEN PONDS 1 AND 2 THAT FORMS A GROUNDWATER CAPTURE, DEFINED AS THE "POND 2
GROUNDWATER CAPTURE AREA,"  WHICH CAUSES A GROUNDWATER DIVIDE, SPLITTING THE SHALLOW AQUIFER INTO EASTERN AND
WESTERN SYSTEMS.

A. EASTERN SYSTEM GROUNDWATER FLOW IS DOMINATED BY RADIALLY INWARD GRADIENTS CENTERED AROUND WELLS M3, M10,
AND GWE04, AND THE POND 2 AND 2A AREAS.  THIS INWARD GRADIENT MAKES GROUNDWATER FLOW DOWN INTO THE   SHALLOW
AQUIFER AND THEN TO THE DEEPER COAL MINE AQUIFER, AND ACTS AS A COMMUNICATION POINT BETWEEN THE TWO AQUIFERS
WHEREBY CONTAMINANTS IN THE SHALLOW AQUIFER MIGRATE INTO THE DEEPER COAL MINE AQUIFER.  THIS IS REFERRED TO
AS THE EASTERN GROUNDWATER CAPTURE SYSTEM.  SEE FIGURE 5.

B. WESTERN SYSTEM GROUNDWATER FLOW IS WEST TOWARD WILLS CREEK.  THE FLOW ORIGINATES PARTLY FROM THE MINE
SPOIL AREAS ON THE NORTH AND SOUTH SIDES OF STREAM A, AND PARTLY FROM THE WESTERN HALF OF THE FULTZ LANDFILL
SITE.  THE GROUNDWATER THEN FLOWS WEST BENEATH I-77 AND INTO WILLS CREEK.

2. THE COAL MINE AQUIFER SYSTEM IS A CONFINED TO PARTIALLY-CONFINED AQUIFER THAT HAS FORMED IN THE ABANDONED
IDEAL COAL MINE DUE TO THE FLOODING OF THE INTER-CONNECTED UNDERGROUND MINE WORKINGS OF THE UPPER FREEPORT
COAL.  SEE FIGURE 3.  GROUNDWATER FLOW DIRECTIONS LEAD FROM THE FULTZ LANDFILL SITE TO THE BYESVILLE PLANT
NO. 2 WELL.  THE WITHDRAWAL POINT FOR THE BYESVILLE PLANT NO. 2 IS APPROXIMATELY ONE MILE SOUTH OF THE SITE. 



THE CITY OF BYESVILLE USES THE COAL MINE AQUIFER SYSTEM AS A SOURCE OF MUNICIPAL WATER.

IN ADDITION TO THE SHALLOW AND COAL MINE AQUIFERS, GROUNDWATER MAY ALSO SEASONALLY OCCUR ABOVE PERCHING
LAYERS IN INTACT BEDROCK ABOVE THE MINED UPPER FREEPORT COAL SEAM.  SEE FIGURE 4.

B. SITE CONTAMINATION

1. SURFACE SOIL CONTAMINATION

THE FOLLOWING ORGANIC CHEMICALS WERE DETECTED IN THE ON-SITE SAMPLES: ACETONE, DI-N-BUTYLPHTHALATE, METHYLENE
CHLORIDE, TETRACHLOROETHENE AND TOLUENE. SELENIUM WAS THE ONLY INORGANIC CHEMICAL FOUND IN THE ON-SITE SOIL
SAMPLES AT CONCENTRATIONS ABOVE BACKGROUND.

2. LEACHATE AND LEACHATE SEDIMENT

SEVERAL ORGANIC CHEMICALS WERE DETECTED IN THE LEACHATE WATER, INCLUDING ACETONE, BENZENE, BENZYL ALCOHOL,
BIS(2-ETHYLHEXYL)PHTHALATE, CHLOROBENZENE, CHLOROETHANE, DIETHYLPHTHALATE, ETHYLBENZENE, 2-METHYLPHENOL,
4-METHYLPHENOL, N-NITROSODIPHENYLAMINE, NAPHTHALENE, PHENOL, TOLUENE AND XYLENES.  THE CONCENTRATIONS RANGED
FROM 2  G/LITTER FOR BENZENE, TO 150  G/LITTER FOR ETHYLBENZENE.

THE FOLLOWING INORGANIC CHEMICALS WERE DETECTED IN THE LEACHATE WATER AT LEVELS ABOVE THE BACKGROUND RANGE:
BARIUM, CALCIUM, CHROMIUM, MAGNESIUM, MANGANESE, POTASSIUM AND SODIUM.

SEVERAL ORGANIC CHEMICALS WERE DETECTED IN THE LEACHATE SEDIMENT SAMPLES INCLUDING ACETONE,
BIS(2-ETHYLHEXYL)PHTHALATE, BUTYLBENZYLPHTHALATE, BENZO(A)ANTHRACENE, CHLOROBENZENE, 1,4-DICHLOROBENZENE,  
3,3-DICHLOROBENZIDENE, DI-N-OCTYLPHTHALATE, ETHYLBENZENE, DIBENZOFURAN, FLUORANTHENE, NAPHTHALENE,
PHENANTHRENE, METHYLENE CHLORIDE, N-NITROSODIPHENYLAMINE, TOLUENE AND XYLENES.  SIX INORGANIC CHEMICALS  
WERE DETECTED ABOVE BACKGROUND IN THE LEACHATE SEDIMENT SAMPLES, INCLUDING CALCIUM, IRON, SILVER, SELENIUM,
THALLIUM AND CYANIDE.

3. POND WATER AND SEDIMENT CONTAMINATION

SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED FROM ALL SIX OF THE PONDS ON SITE.  TRICHLOROETHENE WAS
DETECTED AT A CONCENTRATION OF 1.75  G/LITTER IN POND 1.  CHLOROBENZENE, CHLOROFORM AND 1,1,1-TRICHLOROETHANE
WERE DETECTED IN THE SEDIMENTS OF ALL PONDS.  IN ADDITION TO THESE COMPOUNDS, PHTHALATES WERE DETECTED IN THE
SEDIMENTS OF PONDS 1, 3, AND 4.  MANGANESE WAS THE ONLY INORGANIC CHEMICAL  REGULARLY DETECTED ABOVE
BACKGROUND, IN THE POND WATER SAMPLES.

4. SHALLOW AQUIFER CONTAMINATION

THE EASTERN SHALLOW AQUIFER WITHIN THE INFLUENCE OF THE EASTERN GROUNDWATER CAPTURE SYSTEM CONTAINED
RELATIVELY LOW CONCENTRATIONS OF CARBON DISULFIDE, CHLOROETHANE, 1,2-DICHLOROETHENE, ETHYLBENZENE,  
4-METHYL-2-PENTANONE, VINYL CHLORIDE, XYLENES, AND BIS(2-ETHYLHEXYL)PHTHALATE).

ALL OF THE METALS ANALYZED WERE DETECTED ABOVE BACKGROUND CONCENTRATIONS, WITH BARIUM, BERYLLIUM, CADMIUM,
CHROMIUM, COBALT, COPPER, LEAD, MANGANESE AND VANADIUM PRESENT IN CONCENTRATIONS GREATER THAN 5 TIMES THE
BACKGROUND CONCENTRATIONS.  CONTAMINANTS IN THE EASTERN SHALLOW AQUIFER HAVE THE POTENTIAL OF MOVING INTO THE
DEEP MINE AQUIFER VIA POND 2 AND THE COAL BARRIER ROUTES.  THE COAL BARRIER ROUTE IS FORMED BY UNMINED COAL
WHICH WAS LEFT IN-PLACE, BETWEEN THE SHALLOW AND COAL MINE AQUIFERS.  SEE FIGURE 3.

THE WESTERN SHALLOW AQUIFER CONTAINED LOW CONCENTRATIONS OF 1,2-DICHLOROETHENE, ETHYLBENZENE, TOLUENE,
XYLENES AND BIS(2-ETHYLHEXYL) PHTHALATE WHICH WERE FOUND MOSTLY IN A WELL THAT WAS SCREENED IN THE LANDFILL.

SOME METALS DETECTED AT OFF-SITE WELL NEST M5/M6 WERE DETECTED IN ON-SITE WELLS IMMEDIATELY DOWNGRADIENT FROM
THE LANDFILL. CONCENTRATIONS WERE HIGHER IN THE WELL CLOSER TO THE LANDFILL (WELL M5), THAN IN THE WELL M6,
WHICH IS FURTHER FROM THE LANDFILL.  METALS CONCENTRATIONS IN WELL M5 THAT WERE ELEVATED ABOVE THE GW004
BACKGROUND SAMPLE INCLUDE ARSENIC (136  G/LITTER), BARIUM (2120  G/LITTER), COPPER (277  G/LITTER), LEAD (150 



G/LITTER), MANGANESE (5,560  G/LITTER), MERCURY (0.4  G/LITTER) AND VANADIUM (126  G/LITTER).  BECAUSE
GROUNDWATER GRADIENTS IN THE WESTERN SHALLOW AQUIFER INDICATE THAT GROUNDWATER FLOWS FROM THE WESTERN HALF OF
THE SITE TO THE SAND AND GRAVEL AQUIFER UNDER WILLS CREEK, IT IS PROBABLE THAT THE METALS DETECTED IN WELL M5
ARE SITE-RELATED.

5. DEEP MINE AQUIFER CONTAMINATION

THE DEEP MINE AQUIFER GROUNDWATER NEAR THE EASTERN GROUNDWATER CAPTURE SYSTEM CONTAINED ELEVATED
CONCENTRATIONS OF MOST OF THE METALS FOUND IN THE SHALLOW AQUIFER, BUT DID NOT CONTAIN ANY OF THE ORGANICS
FOUND IN THE SHALLOW AQUIFER.  THE DEEP MINE AQUIFER GROUNDWATER NEAR THE COAL BARRIER ROUTE WAS FOUND TO
CONTAIN ELEVATED CONCENTRATIONS OF ONLY A FEW METALS, BUT ALSO CONTAINED LOW CONCENTRATIONS OF ORGANICS
INCLUDING VINYL CHLORIDE, 1,2-DICHLOROETHENE, AND BENZOIC ACID.  THE VINYL CHLORIDE MAY BE A BIODEGRADATION
BY PRODUCT OF THE TRICHLOROETHENE REPORTEDLY DISPOSED OF IN THE LANDFILL.

THE DEEP MINE AQUIFER CONTAMINANTS REFLECT THE EFFECTS OF CONTAMINATED GROUNDWATER MOVING FROM THE SHALLOW
AQUIFER THROUGH THE COAL BARRIER ROUTE INTO THE DEEP MINE AQUIFER.  THE CONTAMINANTS FOUND IN THE DEEP MINE
AQUIFER AT THIS LOCATION MAY ALSO REFLECT THE EFFECTS OF CONTAMINATED GROUNDWATER MOVING FROM THE BEDROCK VIA
SECONDARY PERMEABILITY IN THE ROCKS UNDERLYING THE SOUTHERN HALF OF THE LANDFILL.

6. CHEMICALS IN THE BACKGROUND ENVIRONMENT

FOURTEEN POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS) WERE DETECTED IN THE PHASE II BACKGROUND SOIL, SEDIMENT,
AND WATER SAMPLES.  PAHS CAN BE ASSOCIATED WITH COAL, COAL TAR OR OTHER COAL DISTILLATION PRODUCTS, AS   WELL
AS COAL AND PETROLEUM COMBUSTION PRODUCTS.  BECAUSE THEY ARE COMMON TRACE CHEMICALS IN THE ENVIRONMENT, PAHS
WERE NOT ATTRIBUTED TO THE LANDFILL BASED ON THE AVAILABLE BACKGROUND DATA AND SCREENING CRITERIA. ASIDE FROM
THE TYPICAL METALS NORMALLY ASSOCIATED WITH COAL SUCH AS IRON AND MANGANESE, SEVERAL OTHER HEAVY METALS HAVE
BEEN DOCUMENTED IN THE LITERATURE AS BEING ASSOCIATED WITH COAL PILE LEACHATE, INCLUDING ARSENIC, ANTIMONY,
AND SELENIUM.  IN ORDER FOR A COMPOUND TO BECOME A CONTAMINANT OF POTENTIAL CONCERN (COPC), IT WOULD HAVE TO
BE PRESENT AT TWICE (2X) THE DETECTED BACKGROUND CONCENTRATION.  IN THE RI, IF A CONTAMINANT WAS FOUND ON
SITE AND NOT IN BACKGROUND SAMPLES, IT WOULD BE CONSIDERED A COPC.

C. ROUTES OF MIGRATION

1. MIGRATION THROUGH SURFACE WATER AND SEDIMENT

CONTAMINATED SURFACE WATER AT THE FULTZ LANDFILL SITE IS PRESENT IN THE LEACHATE SEEPS AROUND THE BASE OF THE
LANDFILL.  CONTAMINATION IN THESE SEEPS RESULTS FROM THE INFILTRATION OF PRECIPITATION INTO THE LANDFILL
SURFACE, AND SUBSEQUENT PERCOLATION THROUGH THE WASTES. LEACHATE SEEPS ON THE EASTERN SIDE OF THE LANDFILL
ENTER POND 2, AND THE WATER IN POND 2 ULTIMATELY INFILTRATES INTO THE GROUNDWATER SYSTEM.  LEACHATE SEEPS ON
THE WESTERN SIDE OF THE LANDFILL ENTER STREAM A DOWNGRADIENT OF THE SITE, WHICH IN TURN FLOWS INTO WILLS
CREEK.

MANY OF THE CONTAMINANTS IN THE LEACHATE WATER AND SEDIMENT ARE THE SAME AS THOSE DETECTED IN GROUNDWATER,
THE CONCENTRATIONS OF THE CONTAMINANTS ARE AN ORDER OF MAGNITUDE HIGHER IN THE SEEP SAMPLES.  LOWER
CONTAMINANT LEVELS ARE SEEN IN THE GROUNDWATER BECAUSE THE LEACHATE IS DILUTED WHEN IT MIXES WITH THE
GROUNDWATER.

2. MIGRATION WITHIN GROUNDWATER

CONTAMINATED GROUNDWATER BENEATH THE EASTERN HALF OF THE LANDFILL FLOWS TO THE DEEP MINE AQUIFER BY TWO MAIN
ROUTES: (1) NORTH THROUGH A PATHWAY CREATED BY THE INTERSECTION OF THE STRIP MINE AND DEEP MINE NEAR PONDS 2
AND 2A, AND (2) SOUTH THROUGH POTENTIAL MINING-RELATED BREACHES OR NATURAL FRACTURES IN THE COAL BARRIER THAT
SEPARATE THE SHALLOW AND DEEP MINE AQUIFERS.

GROUNDWATER FROM THE WESTERN SIDE OF THE LANDFILL FLOWS NORTH TOWARDS THE WESTERN END OF STREAM A AND INTO
WILLS CREEK.  GROUNDWATER INFILTRATING INTO THE BEDROCK MOVES MOSTLY VIA UNSATURATED FLOW INTO THE DEEP MINE. 
IN AREAS WHERE THE BEDROCK IS UNDERMINED, CONTAMINATION MAY ALSO BE TRANSPORTED THROUGH SUBSIDENCE FRACTURES.



3. MIGRATION INTO AND THROUGH AIR

VOLATILE COMPOUNDS CAN MIGRATE FROM THE SOIL, LEACHATE, AND/OR SURFACE WATER INTO THE AIR.  OF THE SEVERAL
VOLATILE ORGANIC COMPOUNDS WHICH WERE FOUND IN THE SOIL, LEACHATE, OR SURFACE WATER, ONLY BENZENE, TOLUENE,
AND ACETONE WERE DETECTED DURING THE AIR MONITORING SURVEY. SEE FIGURE 10 FOR EXACT LOCATIONS OF AIR
MONITORING POINTS.

#SSR
VI. SUMMARY OF SITE RISKS

PRESENTED IN THE FOLLOWING SECTION IS A DISCUSSION WHICH PROVIDES AN INDICATION OF THE ACTUAL AND POTENTIAL
RISKS TO HUMAN HEALTH AND THE ENVIRONMENT POSED BY CONDITIONS AT THE FULTZ LANDFILL SITE. THIS  INFORMATION
SUPPORTS THE DECISION TO TAKE REMEDIAL ACTION AT THE FULTZ LANDFILL SITE.

1. HUMAN HEALTH RISKS

A. MEDIA OF CONCERN

CHEMICALS DETECTED IN SURFACE WATER AND SEDIMENT, SURFACE SOIL, GROUNDWATER, LEACHATE AND SEDIMENT, AND AIR
ARE IDENTIFIED FOR EVALUATION IN THE RISK ASSESSMENT.

B. CONTAMINANTS OF POTENTIAL CONCERN AND CONCENTRATIONS FOR EACH MEDIUM

1. GROUNDWATER - GROUNDWATER SAMPLES WERE COLLECTED FROM MONITORING WELLS (FIGURE 5) AS WELL AS FROM SEVERAL
RESIDENTIAL WELLS (FIGURE 6) AND THE BYESVILLE PLANT NO. 2 WELL.  MONITORING WELL DATA FROM PHASES I AND II
WERE COMBINED IN THE RISK ASSESSMENT IN ORDER TO PROVIDE A MORE COMPLETE DATA BASE THAT IS MORE
REPRESENTATIVE OF THE RANGE OF GROUNDWATER QUALITY THAT COULD OCCUR AT THE SITE.  GROUNDWATER DATA FROM   THE
MONITORING WELLS WERE PRESENTED SEPARATELY FOR THE SHALLOW AQUIFER AND THE COAL MINE AQUIFER.  DATA FROM THE
RESIDENTIAL WELLS AND THE BYESVILLE WATER SUPPLY WELL WERE EVALUATED INDIVIDUALLY BY WELL.

A. SHALLOW AQUIFER

THE SHALLOW AQUIFER WELL GROUP IS COMPRISED OF 15 WELLS THAT ARE SCREENED IN THE ALLUVIAL SEDIMENT AND STRIP
MINE SPOIL MATERIALS ON SITE, ALONG STREAM A AND IN THE BEDROCK IMMEDIATELY BENEATH THE LANDFILL.  SEE FIGURE
5.  DATA FROM THE SHALLOW AQUIFER ON-SITE WELLS IS PRESENTED IN TABLE 2.

B. COAL MINE AQUIFER

FOUR MONITORING WELLS ARE SCREENED IN THE COAL MINE AQUIFER LOCATED IN THE UPPER FREEPORT COAL SEAM.  DATA
FROM THE DEEP MINE AQUIFER WELLS WERE SUMMARIZED IN TABLE 3.

C. OFF-SITE RESIDENTIAL WELLS

FIVE RESIDENTIAL WELLS IN THE AREA AND ONE BACKGROUND WELL (RW004) WERE SAMPLED.  A DATA SUMMARY FOR THE SIX
RESIDENTIAL WELLS IS PRESENTED IN TABLE 4.

D. BYESVILLE WATER SUPPLY WELL (PLANT NO. 2)

THE CITY OF BYESVILLE OPERATES TWO PUMPING AND TREATMENT PLANTS FOR THE SUPPLY OF COMMUNITY WATER.  PLANT NO.
2 PUMPS GROUNDWATER FROM THE DEEP MINE AQUIFER EAST OF THE CITY.  THE AVERAGE OF THE UNTREATED SAMPLE AND ITS
DUPLICATE AS WELL AS THE TREATED SAMPLE RESULTS ARE PRESENTED IN TABLE 5.

2. LEACHATE AND SEDIMENT AROUND LEACHATE SEEPS - PHASE II RI DATA IS USED FOR THE EVALUATION OF RISK BASED ON
THE LEACHATE SEEPS.  THE LEACHATE SAMPLING LOCATIONS ARE SHOWN ON FIGURE 7. DATA FROM SAMPLES OF  LEACHATE
AND SEDIMENT AROUND LEACHATE SEEPS ARE SUMMARIZED IN TABLES 6 AND 7, RESPECTIVELY.

3. SURFACE WATER AND SEDIMENT - PHASE II RI SURFACE WATER AND SEDIMENT DATA ARE USED IN THE RISK ASSESSMENT. 



SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED FROM MID-STREAM OR MID-POND AT MID-DEPTH FROM TWO LOCATIONS
ON STREAM A (UPSTREAM AND DOWNSTREAM OF THE LANDFILL), FROM FIVE OF THE PONDS, AND FROM FOUR LOCATIONS ALONG
WILLS CREEK. SEE FIGURE 7 FOR EXACT SAMPLING LOCATIONS.

A. STREAM A AND PONDS

SURFACE WATER AND SEDIMENT DATA FOR STREAM A AND THE PONDS ARE PRESENTED IN TABLES 8 AND 9, RESPECTIVELY.

B. WILLS CREEK

TABLES 10 AND 11 PRESENT THE DATA RESULTS FOR THE WILLS CREEK SURFACE WATER AND SEDIMENT, RESPECTIVELY.

4. SOILS - SURFACE SOIL SAMPLES WERE COLLECTED FROM THE FULTZ LANDFILL SITE FROM TEN LOCATIONS.  IN ADDITION,
THREE OFF-SITE LOCATIONS WERE SAMPLED TO REPRESENT BACKGROUND CONDITIONS.  THE SAMPLING LOCATIONS ARE
INDICATED ON FIGURE 8, AND ANALYTICAL SUMMARIES FOR THE ON-SITE SURFACE SOIL SAMPLES AND THE BACKGROUND
SURFACE SOIL SAMPLES ARE PRESENTED IN TABLE 12.

5. AIR - AN AMBIENT AIR QUALITY MONITORING SURVEY WAS CONDUCTED TO MEASURE THE TOTAL CONCENTRATION OF
VOLATILE ORGANIC COMPOUNDS IN THE AMBIENT AIR AT THE SITE.  SEVEN AIR SAMPLING STATIONS WERE ESTABLISHED   AT
VARIOUS LOCATIONS AROUND THE SITE.  THE SAMPLING LOCATIONS ARE INDICATED ON FIGURE 10.  THE FREQUENCIES OF
DETECTION AND THE MAXIMUM CONCENTRATIONS OF DETECTED CHEMICALS ARE PRESENTED IN TABLE 13.

2. EXPOSURE ASSESSMENT

EXPOSURE PATHWAYS

EXPOSURE PATHWAYS (THE LINK BETWEEN THE SOURCE AND RECEPTOR), BY WHICH HUMAN POPULATIONS COULD BE EXPOSED TO
CONTAMINANTS ARE DEFINED BY A SOURCE AND MECHANISM OF CHEMICAL RELEASE TO THE ENVIRONMENT, AN   ENVIRONMENTAL
TRANSPORT MEDIUM FOR THE RELEASED CHEMICAL, A POINT OF POTENTIAL EXPOSURE BY THE RECEPTOR WITH THE MEDIUM
(I.E., THE "EXPOSURE POINT"), AND A ROUTE OF EXPOSURE (I.E., INHALATION, INGESTION, DERMAL  CONTACT).

1. CURRENT USE SCENARIO

EXPOSURE PATHWAYS THAT WERE QUANTITATIVELY EVALUATED UNDER RESIDENTIAL LAND USE CONDITIONS WERE:

            *    DIRECT CONTACT WITH SEDIMENTS IN STREAM A AND ITS PONDS BY CHILDREN AND TEENAGERS;

            *    DIRECT CONTACT WITH SEDIMENTS IN WILLS CREEK BY CHILDREN AND TEENAGERS;

            *    DIRECT CONTACT WITH SURFACE WATER IN STREAM A AND ITS PONDS BY CHILDREN AND TEENAGERS;

            *    DIRECT CONTACT WITH SURFACE SOIL BY CHILDREN AND TEENAGERS;

            *    INGESTION OF GROUNDWATER FROM THE BYESVILLE WATER SUPPLY BY OFF-SITE (BYESVILLE)
                 RESIDENTS AND INHALATION EXPOSURE VIA SHOWERING;

            *    INGESTION OF GROUNDWATER BY NEARBY RESIDENTS (INHALATION EXPOSURE VIA SHOWERING WILL BE
                 QUALITATIVELY EVALUATED);

            *    INFREQUENT DIRECT CONTACT WITH LEACHATE SEEPS BY CHILDREN AND TEENAGERS;

            *    INFREQUENT DIRECT CONTACT WITH LEACHATE SEDIMENTS BY CHILDREN AND TEENAGERS; AND

            *    DIRECT INHALATION OF AIRBORNE CHEMICALS BY NEARBY RESIDENTS.

2. FUTURE USE SCENARIO



EXPOSURE PATHWAYS THAT WERE QUANTITATIVELY EVALUATED UNDER RESIDENTIAL LAND USE ARE:

            *    DIRECT CONTACT WITH SURFACE SOIL BY HYPOTHETICAL RESIDENTS ON THE FULTZ LANDFILL SITE;

            *    INGESTION AND INHALATION (WHILE SHOWERING) OF GROUNDWATER FROM THE SHALLOW AQUIFER BY
                 HYPOTHETICAL RESIDENTS ON THE FULTZ LANDFILL SITE; AND

            *    INGESTION AND INHALATION (WHILE SHOWERING) OF GROUNDWATER FROM THE DEEP AQUIFER BY
                 HYPOTHETICAL RESIDENTS ON THE FULTZ LANDFILL SITE.

EXPOSURE POINT CONCENTRATIONS

EXPOSURE POINT CONCENTRATIONS WERE DERIVED FOR EVALUATING A REASONABLE MAXIMUM EXPOSURE (RME) CASE.  THEY
REPRESENT POSSIBLE UPPER BOUND EXPOSURES FOR A TYPICAL INDIVIDUAL BY COMBINING REASONABLE MAXIMUM EXPOSURE
ESTIMATES WITH UPPER BOUND TOXICITY CRITERIA.  THE UPPER 95TH CONFIDENCE LIMIT OF THE ARITHMETIC MEAN
CONCENTRATION FOR EACH CHEMICAL IS COMBINED WITH REASONABLE MAXIMUM VALUES DESCRIBING THE EXTENT,  
FREQUENCY, AND DURATION OF EXPOSURE TO ESTIMATE CHRONIC DAILY INTAKES (CDIS) FOR THE RME CASE.

EXPOSURE POINT CONCENTRATIONS USED TO ESTIMATE RISKS FOR INORGANIC CHEMICALS OF CONCERN ARE BASED ON TOTAL
INORGANIC ANALYTICAL RESULTS (I.E., NON-FILTERED SAMPLES) FOR GROUNDWATER AND SURFACE WATER. DISSOLVED
ESTIMATES OF INORGANICS WERE NOT USED IN THIS RISK ASSESSMENT BECAUSE DISSOLVED ESTIMATES MAY TEND TO
UNDERESTIMATE EXPOSURE (THE SCREENS ON POTABLE WELLS ARE NOT AS FINE AS THE FILTER SYSTEMS USED TO ANALYZE
DISSOLVED CONCENTRATIONS).  AN ASSUMPTION IS THAT EXPOSURE POINT CONCENTRATIONS WILL REMAIN CONSTANT OVER THE
EXPOSURE PERIOD ASSUMED UNDER THE DIFFERENT EXPOSURE SCENARIOS EVALUATED. THIS IS A REASONABLE ASSUMPTION FOR
PERSISTENT CHEMICALS OR WHERE A LARGE RESERVOIR OF CHEMICALS EXISTS.

CDIS WERE USED TO PREDICT POTENTIAL HUMAN INTAKES OF CHEMICALS OF CONCERN.  CONCENTRATIONS OF CHEMICALS IN
RELEVANT ENVIRONMENTAL MEDIA AT POINTS OF POTENTIAL EXPOSURE POINTS WERE USED TO ESTIMATE CDIS.  CDIS ARE
EXPRESSED AS THE AMOUNT OF A SUBSTANCE TAKEN INTO THE BODY PER UNIT BODY WEIGHT PER DAY, OR MG/KG-DAY.  A CDI
IS AVERAGED OVER A LIFETIME FOR CARCINOGENS AND OVER THE EXPOSURE PERIOD FOR NON CARCINOGENS. ESTIMATES OF
CDIS ARE THEN USED TO PREDICT THE POTENTIAL HEALTH RISKS ASSOCIATED WITH EXPOSURES TO CARCINOGENS AND THE
POTENTIAL FOR ADVERSE NONCARCINOGENIC HEALTH EFFECTS.

THE USEPA HAS NOT DERIVED A REFERENCE DOSE (RFD) FOR LEAD, ONE OF THE SELECTED CHEMICALS OF CONCERN LISTED IN
THE RISK ASSESSMENT. EXPOSURES TO LEAD WERE NOT EVALUATED BY DERIVING A CDI.  INSTEAD A PHARMACOKINETICS
MODEL (THE INTEGRATED UPTAKE/BIOKINETIC (IU/BK) MODEL) DEVELOPED BY THE USEPA WAS USED TO EVALUATE THE IMPACT
OF POTENTIAL LEAD EXPOSURES ON BLOOD LEAD LEVELS IN YOUNG CHILDREN.

FOR DIRECT CONTACT WITH SEDIMENTS FROM ON-SITE SOIL AND SEDIMENTS, THE RISK ASSESSMENT ASSUMED THAT CHILDREN
AND TEENAGERS, FROM 6 TO 16 YEARS OF AGE WOULD BE EXPOSED 109 DAYS PER YEARS FOR 10 YEARS. TO ESTIMATE DERMAL
EXPOSURES, THE AMOUNT OF SEDIMENT ACCUMULATION ON SKIN, THE AREA OF SKIN EXPOSED, AND THE AMOUNT OF CHEMICAL
ABSORPTION ARE DEFINED IN THE RI.  AN ESTIMATE OF THE AMOUNT OF SEDIMENT ACCUMULATION ON SKIN OF 1.45 MG
SEDIMENT/(SQ. CM.) FOR THE RME CASE IS USED FOR THIS PATHWAY BASED ON AN ESTIMATED AVERAGE SOIL ACCUMULATION
RATE AND ADJUSTED TO ACCOUNT FOR POTENTIAL DIFFERENCES BETWEEN SEDIMENT AND SOIL ADHERENCE TO SKIN. THE
SURFACE AREA OF EXPOSED SKIN WAS CALCULATED ASSUMING THE HANDS, ARMS, LEGS, AND FEET (6,810 SQ. CM) WOULD BE
EXPOSED FOR THE RME CASE (I.E., ASSUMING CHILDREN PLAY IN THE SEDIMENTS).  THUS, SEDIMENT CONTACT RATE (IN MG
SEDIMENT/DAY) WAS CALCULATED BY MULTIPLYING THE SEDIMENT ACCUMULATION RATE OF 1.45 MG/(SQ. CM) BY THE EXPOSED
SKIN AREA (IN (SQ. CM)/DAY).

FOR INCIDENTAL INGESTION OF SOIL AND LEACHATE SEDIMENT, A WEIGHTED AVERAGE INGESTION RATE FOR THE 6- TO
16-YEAR AGE PERIOD WAS CALCULATED BASED ON VALUES PROVIDED FOR SOIL.  THE WEIGHTED AVERAGE INGESTION RATE  
WAS A CONSERVATIVE ESTIMATE (6- TO 16-YEAR OLDS), BASED ON THE RESULTS FROM A RECENT STUDY ON SOIL INGESTION
AMONG 1 TO 4 YEAR OLDS.

MANY OF THE ASSUMPTIONS USED IN THE RISK ASSESSMENT WHEN EVALUATING EXPOSURE POINT CONCENTRATIONS AND CDIS
UNDER CURRENT AND FUTURE USE SCENARIOS FOR INGESTION OF GROUNDWATER (SHALLOW AND DEEP AQUIFERS) AND
INHALATION WHILE SHOWERING WITH GROUNDWATER (SHALLOW AND DEEP AQUIFERS) ARE SIMILAR.  PARAMETERS USED TO



EVALUATE INGESTION OF GROUNDWATER FOR CURRENT AND FUTURE USE SCENARIOS ARE A PERSON WEIGHING 70 KG INGESTING
2.0 LITTER/DAY FOR 365 DAYS/YEAR OVER A 70 YEAR PERIOD.  FOR INHALATION OF CONTAMINANTS WHILE SHOWERING WITH
GROUNDWATER, A FOSTER AND CHROSTOWSKI MODEL WAS USED TO ASSESS THE POSSIBLE INHALATION EXPOSURES. SECTION
6.3.5 - ESTIMATION OF HUMAN EXPOSURE IN THE RI CAN BE REFERRED TO FOR FURTHER DISCUSSIONS OF PARAMETERS AND
CONCENTRATIONS USED TO DETERMINE EXPOSURE POINT CONCENTRATIONS.

3. TOXICITY ASSESSMENT

IN THE RISK ASSESSMENT INDIVIDUAL POLLUTANTS ARE SEPARATED INTO TWO CATEGORIES OF CHEMICAL TOXICITY DEPENDING
ON WHETHER THEY EXHIBIT NONCARCINOGENIC OR CARCINOGENIC EFFECTS.  FOR THE PURPOSE OF ASSESSING   RISKS
ASSOCIATED WITH POTENTIAL CARCINOGENS, THE SCIENTIFIC POSITION IS THAT A SMALL NUMBER OF MOLECULAR EVENTS CAN
CAUSE CHANGES IN A SINGLE CELL OR A SMALL NUMBER OF CELLS THAT CAN LEAD TO TUMOR FORMATION.

FOR CHEMICALS EXHIBITING NONCARCINOGENIC EFFECTS, IT IS BELIEVED THAT ORGANISMS HAVE PROTECTIVE MECHANISMS
THAT MUST BE OVERCOME BEFORE THE TOXIC ENDPOINT IS MANIFESTED.  FOR EXAMPLE, IF A LARGE NUMBER OF CELLS  
PERFORM THE SAME OR SIMILAR FUNCTIONS, IT WOULD BE NECESSARY FOR SIGNIFICANT DAMAGE OR DEPLETION OF THESE
CELLS TO OCCUR BEFORE AN EFFECT COULD BE SEEN.  THIS THRESHOLD VIEW HOLDS THAT A RANGE OF EXPOSURES FROM  
JUST ABOVE ZERO TO SOME FINITE VALUE CAN BE TOLERATED BY THE ORGANISM WITHOUT APPRECIABLE RISK OF CAUSING THE
DISEASE.  SOME CHEMICALS CAN ALSO EXHIBIT BOTH CARCINOGENIC AND NONCARCINOGENIC EFFECTS.

A. CANCER POTENCY FACTORS FOR CONTAMINANTS OF CONCERN THAT ARE CARCINOGENS

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY THE USEPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING
EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS.   CPFS, WHICH
ARE EXPRESSED IN UNITS OF (MG/KG-DAY)(-1), ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN,
IN MG/KG-DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH EXPOSURE
AT THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM
THE CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY UNLIKELY.  CANCER
POTENCY FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN EPIDEMIOLOGICAL STUDIES OR CHRONIC ANIMAL BIOASSAYS TO
WHICH ANIMAL-TO-HUMAN EXTRAPOLATION AND UNCERTAINTY FACTORS HAVE BEEN APPLIED. HEALTH CRITERIA FOR
POTENTIALLY CARCINOGENIC CHEMICALS OF CONCERN ARE PRESENTED IN TABLE 14.

B. REFERENCE DOSES FOR THE CONTAMINANTS OF CONCERN THAT HAVE NONCARCINOGENIC EFFECTS

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY USEPA FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEMICALS EXHIBITING NONCARCINOGENIC EFFECTS.  RFDS, WHICH ARE EXPRESSED IN UNITS  OF
MG/KG-DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS, INCLUDING SENSITIVE INDIVIDUALS, THAT
ARE NOT LIKELY TO BE WITHOUT AN APPRECIABLE RISK OF ADVERSE HEALTH EFFECTS.  ESTIMATED INTAKES OF CHEMICALS
FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL INGESTED FROM CONTAMINATED DRINKING WATER) CAN BE
COMPARED TO THE RFD.  RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES OR ANIMAL STUDIES TO WHICH
UNCERTAINTY FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA TO PREDICT EFFECTS ON
HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT UNDERESTIMATE THE POTENTIAL FOR
ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.  HEALTH CRITERIA FOR NONCARCINOGENIC CHEMICALS ARE PRESENTED IN
TABLE 15.

C. HEALTH EFFECTS FOR LEAD

THE USEPA HAS NOT DEVELOPED AN RFD OR CANCER POTENCY FACTOR FOR LEAD. CHRONIC HEALTH EFFECTS ASSOCIATED WITH
LEAD EXPOSURE HAVE BEEN RELATED TO ELEVATED LEAD CONCENTRATIONS IN THE BLOOD.  INVESTIGATIONS HAVE  
INDICATED THAT THE ADVERSE EFFECTS OF LEAD ARE DEPENDENT UPON THE AGE OF THE EXPOSED INDIVIDUAL.  EXPOSURES
TO LEAD ARE HIGHLY VARIABLE, THE SAME DAILY DOSE IN MG/KG/DAY MAY HAVE DIFFERENT EFFECTS ON INDIVIDUALS OF
DIFFERENT AGES.  THEREFORE, MEASURES OF TOTAL LEAD IN THE BODY (VIA BLOOD LEAD LEVELS (PBB)) ARE BELIEVED TO
BE MORE ACCURATE CORRELATES OF THE POTENTIAL EFFECTS OF LEAD THAN ARE AVERAGE DAILY EXPOSURE LEVELS (IN
MG/KG/DAY).

THE CENTER FOR DISEASE CONTROL CONSIDERS A BLOOD LEAD LEVEL OF 25 UG/LITTER OR GREATER IN COMBINATION WITH AN
ERYTHROCYTE PROTOPORPHYRIN (EP) LEVEL OF 35 UG/LITTER OR GREATER TO BE POTENTIALLY TOXIC.  MORE RECENT



STUDIES SUGGEST THAT MUCH LOWER LEVELS, IN THE 10-15 UG/DL RANGE, MAY BE A PUBLIC HEALTH CONCERN.  IN THE
RISK ASSESSMENT, THE HEALTH CRITERION FOR LEAD IS CONSIDERED TO BE IN THE 10-15 UG/DL RANGE. TABLE 16
PRESENTS THE TOTAL LEAD UPTAKE FOR ALL SOURCES COMBINED.

4. RISK CHARACTERIZATION

A. CARCINOGENIC RISKS

EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE INTAKE LEVEL WITH THE CANCER POTENCY FACTOR. 
THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC NOTATION (E.G., 1 X (10-6) OR 1E-6). 
AN EXCESS LIFETIME CANCER RISK OF 1 X (10-6) INDICATES THAT, AS A PLAUSIBLE UPPER BOUND, AN INDIVIDUAL HAS A
ONE IN ONE MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN OVER A
70-YEAR LIFETIME UNDER THE SPECIFIC EXPOSURE CONDITIONS AT A SITE.  THE FOLLOWING TABLES PRESENT QUANTIFIED
CARCINOGENIC RISK OF EACH CONTAMINANT ALONG WITH COMBINED CARCINOGENIC RISKS.

EVALUATED IN THE RISK ASSESSMENT WERE:

CURRENT USE:

   1. DIRECT CONTACT WITH STREAM A SEDIMENTS, TABLE 17
   2. DIRECT CONTACT WITH STREAM A SURFACE WATER, TABLE 18
   3. DIRECT CONTACT WITH SOIL, TABLE 19
   4. INGESTION OF GROUNDWATER, OFF-SITE RESIDENTIAL WELLS, TABLE 20
   5. DIRECT CONTACT WITH LEACHATE, TABLE 21
   6. DIRECT CONTACT WITH LEACHATE SEDIMENTS, TABLE 22
   7. INHALATION OF AIRBORNE CONTAMINANTS, NEARBY RESIDENTS, TABLE 23

FUTURE USE:

   1. DIRECT CONTACT WITH SOIL, TABLE 24
   2. INGESTION OF GROUNDWATER FROM SHALLOW AQUIFER, TABLE 25
   3. INGESTION OF GROUNDWATER FROM DEEP MINE AQUIFER, TABLE 26
   4. INHALATION WHILE SHOWERING WITH GROUNDWATER FROM THE SHALLOW AQUIFER,
      TABLE 27
   5. POTENTIAL FOR ADVERSE EFFECTS FROM EXPOSURE TO LEAD, TABLE 16

B. NONCARCINOGENIC EFFECTS

 POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS THE
HAZARD QUOTIENT (HQ) (OR THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE CONTAMINANT CONCENTRATION IN A
GIVEN MEDIUM TO THE CONTAMINANT'S REFERENCE DOSE).  BY ADDING THE HQS FOR ALL CONTAMINANTS WITHIN A MEDIUM OR
ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY REASONABLY BE EXPOSED, THE HAZARD INDEX (HI) CAN BE
GENERATED.  THE HI PROVIDES A USEFUL REFERENCE POINT FOR GAUGING THE POTENTIAL SIGNIFICANCE OF MULTIPLE
CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.  THE FOLLOWING TABLES PRESENT THE POTENTIAL FOR
NONCARCINOGENIC EFFECTS FOR EACH CONTAMINANT OF CONCERN ALONG WITH THE COMBINED POTENTIAL FOR NONCARCINOGENIC
EFFECTS.

CURRENT USE:

   1. DIRECT CONTACT WITH STREAM A SEDIMENTS, TABLE 17
   2. DIRECT CONTACT WITH STREAM A SURFACE WATER, TABLE 18
   3. DIRECT CONTACT WITH SOIL, TABLE 19
   4. INGESTION OF GROUNDWATER, OFF-SITE RESIDENTIAL WELLS, TABLE 20
   5. DIRECT CONTACT WITH LEACHATE, TABLE 21
   6. DIRECT CONTACT WITH LEACHATE SEDIMENTS, TABLE 22
   7. INHALATION OF AIRBORNE CONTAMINANTS, NEARBY RESIDENTS, TABLE 23



FUTURE USE:

   1. DIRECT CONTACT WITH SOIL, TABLE 24
   2. INGESTION OF GROUNDWATER FROM SHALLOW AQUIFER, TABLE 25
   3. INGESTION OF GROUNDWATER FROM DEEP MINE AQUIFER, TABLE 26
   4. INHALATION WHILE SHOWERING WITH GROUNDWATER FROM THE SHALLOW AQUIFER, TABLE 27
   5. INHALATION WHILE SHOWERING WITH GROUNDWATER FROM THE DEEP MINE AQUIFER, TABLE 28

UNCERTAINTIES IN RISK ASSESSMENT

THE PROCEDURES AND INPUTS USED TO ASSESS RISKS IN THE RISK ASSESSMENT FOR THE FULTZ LANDFILL SITE, AS IN ALL
SUCH ASSESSMENTS, ARE SUBJECT TO A WIDE VARIETY OF UNCERTAINTIES.  UNCERTAINTIES REGARDING THE HUMAN   HEALTH
ASSESSMENTS ARE SUMMARIZED IN TABLE 29, ALONG WITH THEIR LIKELY EFFECTS ON RISK ESTIMATION.  IN GENERAL, THE
MAIN SOURCES OF UNCERTAINTY IN A RISK ASSESSMENT ARE:

            *    ENVIRONMENTAL SAMPLING AND ANALYSIS;
            *    EXPOSURE PARAMETER ESTIMATION; AND
            *    TOXICOLOGICAL DATA;

5. ENVIRONMENTAL ASSESSMENT

METHODOLOGY USED IN THE ENVIRONMENTAL ASSESSMENT ROUGHLY PARALLEL THOSE USED IN HUMAN HEALTH RISK ASSESSMENT,
AND FOLLOW CURRENTLY RELEASED GUIDANCE.  POTENTIALLY EXPOSED POPULATIONS (RECEPTORS) ARE IDENTIFIED, AND THEN
INFORMATION ON EXPOSURE AND TOXICITY ARE COMBINED TO DERIVE ESTIMATES OF RISK.  SOME OF THE DESCRIPTIONS
PRESENTED IN THE ENVIRONMENTAL ASSESSMENT WERE NOT BASED ENTIRELY ON SITE-SPECIFIC   INFORMATION BUT RATHER
ON A THOROUGH LITERATURE SEARCH OF THE REGION. RISK ESTIMATES ARE LIMITED TO THE POPULATION (SPECIES) LEVEL,
BECAUSE DATA ON COMMUNITY AND ECOSYSTEM LEVEL RESPONSES TO ENVIRONMENTAL   POLLUTANTS ARE GENERALLY LACKING. 
THE UNCERTAINTIES ASSOCIATED WITH THE ENVIRONMENTAL ASSESSMENT OF THIS SITE WERE NOT INCLUDED IN TABLE 29.

TERRESTRIAL ECOSYSTEM

THE REGION SURROUNDING THE LANDFILL IS A MIXTURE OF OPEN FIELDS USED FOR GRAZING CATTLE AND WOODLAND AREAS OF
DECIDUOUS FOREST.  GOLDENROD, QUEEN ANNE'S LACE, BULL THISTLE, CLOVER, MILKWEED AND A MIXTURE OF GRASSES ARE
FOUND IN THE OPEN GRASSLAND AREAS SURROUNDING THE SITE.  TREE SPECIES COMMONLY FOUND IN MIXED-HARDWOOD STANDS
IN THIS REGION INCLUDE BEECH, BLACK BIRCH, BLACK CHERRY, BLACK LOCUST, ELM, HICKORY, RED MAPLE, RED OAK,
SASSAFRAS, WHITE OAK, AND YELLOW BIRCH.  MAY APPLE, PINK LADY'S-SLIPPER, AND WINTERGREEN ARE PLANTS THAT MAY
BE FOUND IN THE HERBACEOUS LAYER OF HARDWOOD FORESTS.

THE WOODLANDS IN THE VICINITY OF THE FULTZ LANDFILL SITE MAY PROVIDE BREEDING AND FEEDING AREAS FOR RESIDENT
AND MIGRATORY BIRDS, AS WELL AS MAMMALS, REPTILES, AND AMPHIBIANS.  AMPHIBIANS IN THE WOODLAND AREAS MAY
INCLUDE FOWLER'S TOAD, RED SPOTTED NEWT, AND FOUR-TOED SALAMANDER. BLACK RACER AND THE EASTERN BOX TURTLE ARE
PROBABLY THE DOMINANT REPTILES OF THE WOODLANDS.  BIRD SPECIES LIKELY TO USE THE OPEN GRASSLAND AREAS AND
WOODLOTS INCLUDE ROBIN, AMERICAN GOLDFINCH, EASTERN MEADOWLARK, CARDINAL, BARN SWALLOW, PIGEON, MOURNING
DOVE, VIREOS, WARBLERS AND OTHER PASSERINE SPECIES.  THE BELTED KINGFISHER AND   GREEN-BACKED HERON INHABIT
AREAS AROUND STREAM A AND ON-SITE PONDS. RAPTOR SPECIES COMMON IN THE WOODLANDS INCLUDE RED-TAILED HAWK,
TURKEY VULTURE, AMERICAN KESTREL, AND SCREECH OWL. MAMMALIAN SPECIES INCLUDE   EASTERN COTTONTAIL, EASTERN
MOLE, MASKED SHREW, MEADOW VOLE, OPOSSUM, RACCOON, SHORTTAIL SHREW, STAR-NOSED MOLE, WHITE-FOOTED MOUSE,
WHITE-TAILED DEER, AND WOODCHUCK.  DURING SITE INVESTIGATIONS, NUMEROUS SIGNS OF WHITE-TAILED DEER WERE
NOTICED.

AQUATIC ECOSYSTEM

CHEMICALS OF POTENTIAL CONCERN WERE IDENTIFIED IN THE SEDIMENTS OF WILLS CREEK AND THE SURFACE WATER AND
SEDIMENTS OF STREAM A AND ON-SITE PONDS. AQUATIC SPECIES THAT MAY BE FOUND IN WILLS CREEK AND STREAM A AND
THE ASSOCIATED RETENTION POND INCLUDE PLANKTON AND MACROINVERTEBRATE SPECIES, CRAYFISH, COMMON SHINERS,
SUNFISH, SUCKERS, AND STRIPED BASS. IN ADDITION, SEVERAL MAMMALIAN SPECIES MAY FEED IN AND AROUND THESE  
SURFACE WATER BODIES, INCLUDING BEAVER, MARSH RICE RAT, MASKED SHREW, MINK, AND MUSKRAT.  DURING PREVIOUS



SITE VISITS, BEAVER ACTIVITY WAS NOTICED ALONG POND 1.  WATER SNAKES, WATER TURTLES, FROGS, AND ALGAE   WERE
NOTICED ALONG STREAM A, THE PONDS, AND WILLS CREEK.  NO SPORT FISH WERE NOTICED IN THESE SURFACE WATER
BODIES.  THE WETLANDS SURROUNDING ON-SITE PONDS, MAY BE IMPACTED BY THE SITE.

POTENTIAL EXPOSURE PATHWAYS

SELECTION OF INDICATOR SPECIES IS DRIVEN BY SEVERAL FACTORS, INCLUDING SPECIES DIVERSITY AT THE SITE, THE
POTENTIAL FOR EXPOSURE, AND THE AVAILABILITY OF TOXICITY DATA.

THE WHITE-TAILED DEER WAS SELECTED AS THE INDICATOR SPECIES FOR EVALUATING THIS PATHWAY BECAUSE OF ITS HIGH
POTENTIAL FOR EXPOSURE (NUMEROUS SIGNS OF DEER WERE NOTICED ALONG THE BANKS OF THE ON-SITE PONDS).  POTENTIAL
IMPACT FROM INGESTING OF SURFACE WATER BY WHITE-TAILED DEER WAS EVALUATED BY COMPARING THE CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER WITH RECOMMENDED MAXIMUM DIETARY  LEVELS FOR LIVESTOCK
DRINKING WATER DEVELOPED BY NAS (1980) AND PULS (1988).  RECOMMENDED MAXIMUM DIETARY LEVELS FOR LIVESTOCK ARE
PRESENTED IN TABLE 30.  THESE LEVELS PROVIDE A BASIS FOR COMPARISON AS TO THE MAXIMUM DIETARY LEVELS FOR
DEER.

CONCENTRATIONS OF MANGANESE DETECTED IN POND 1, POND 1A, POND 2, POND 3, POND 4, POND 5, AND DOWNSTREAM OF
POND 5 EXCEEDED THE RECOMMENDED MAXIMUM DIETARY LEVEL FOR LIVESTOCK DEVELOPED BY PULS (1988).  THE HIGHEST
DETECTED CONCENTRATION OF MANGANESE IN SURFACE WATER EXCEEDED THE MAXIMUM DIETARY LEVEL FOR LIVESTOCK BY A
FACTOR OF 30.  THEREFORE, WHITE-TAILED DEER THAT INGEST SURFACE WATER FROM THESE SURFACE WATER BODIES AROUND
FULTZ LANDFILL MAY BE ADVERSELY AFFECTED.

RISK ASSESSMENT CONCLUSIONS

MAJOR CONCLUSIONS PRESENTED IN THE RISK ASSESSMENT FOR THE FULTZ LANDFILL SITE ARE PRESENTED IN TABLE 31.  IN
SUMMARY, THE MAJOR RISKS AT THE SITE ARE POSED BY INGESTION OF GROUNDWATER AND INHALATION WHILE SHOWERING
WITH GROUNDWATER FROM EITHER THE SHALLOW AQUIFER OR THE DEEPER COAL MINE AQUIFER, BASED ON FUTURE RESIDENTIAL
USE OF THE LANDFILL.  THE POSSIBILITY OF RESIDENTIAL DEVELOPMENT ON OR NEAR THE LANDFILL IS BASED ON THE OHIO
DEPARTMENT OF DEVELOPMENT PROJECTION FOR POPULATION GROWTH FOR THE TOWNS OF BYESVILLE AND CAMBRIDGE AND THE
CORRESPONDING NEED FOR ADDITIONAL LAND NECESSARY TO DEVELOP RESIDENTIAL AREAS.  THE ADDITIONAL POPULATION
WILL CREATE A GREATER DEMAND FOR WATER THEREBY INCREASING THE USE OF, AT A MINIMUM, THE DEEP MINE AQUIFER AS
A WATER SUPPLY SOURCE. THIS INCREASED DEMAND COULD RESULT IN A REDUCTION IN THE PRESENT DILUTION OF
CONTAMINATION IN THE DEEP MINE AQUIFER AND COULD INCREASE THE MIGRATION OF CONTAMINATION FROM THE SHALLOW
AQUIFER TO THE DEEP MINE AQUIFER.  THE CUMULATIVE CARCINOGENIC RISK POSED BY INGESTION OF GROUNDWATER OR
INHALATION WHILE SHOWERING WITH GROUNDWATER FROM EITHER THE SHALLOW AQUIFER OR THE DEEPER COAL MINE AQUIFER
WOULD BE 1 X (10-3), WHICH DOES NOT FALL WITHIN THE USEPA ACCEPTABLE RISK RANGE OF 1 X (10-4) TO 1 X (10-6). 
IN ADDITION, THE ENVIRONMENTAL RISK ASSESSMENT CONCLUDED THAT THE SITE POSES AN UNACCEPTABLE RISK TO
WHITE-TAILED DEER.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE
RESPONSE ACTION SELECTED IN THIS ROD, MAY PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH,
WELFARE, OR THE ENVIRONMENT.

#DA
VII.     DESCRIPTION OF ALTERNATIVES

ALTERNATIVES DISCUSSED IN THE FS FOR THE FULTZ LANDFILL SITE WERE DEVELOPED BY COMBINING THE TECHNOLOGIES AND
PROCESS OPTIONS AND EVALUATING THEM AGAINST REMEDIAL ACTION OBJECTIVES. THE REMEDIAL ACTION OBJECTIVES
CONSIDERED ARE:

1. REDUCE POTENTIAL FOR RISKS TO HUMAN HEALTH ASSOCIATED WITH THE USE OF CONTAMINATED GROUNDWATER FROM
   EITHER THE SHALLOW AQUIFER OR THE DEEPER COAL MINE AQUIFER.

2. REDUCE RISKS TO HUMAN HEALTH ASSOCIATED WITH THE INHALATION OF AIRBORNE CONTAMINANTS FROM THE LANDFILL
   AREA.



3. REDUCE RISKS TO HUMAN HEALTH ASSOCIATED WITH THE FUTURE USE OF GROUNDWATER FROM EITHER THE SHALLOW
   AQUIFER OR THE DEEPER COAL MINE AQUIFER.

4. REDUCE RISKS TO THE ENVIRONMENT ASSOCIATED WITH EXCESSIVE MANGANESE CONCENTRATIONS IN THE ON-SITE
   SURFACE WATERS.

THE REMEDIAL ACTION ALTERNATIVES DISCUSSED IN THE FS AND A DESCRIPTION OF THEM ARE AS FOLLOWS:

   ALTERNATIVE NO. 1:  NO ACTION
   ALTERNATIVE NO. 2:  INSTITUTIONAL CONTROLS AND MONITORING
   ALTERNATIVE NO. 3:  MULTI-LAYER CAP
   ALTERNATIVE NO. 4:  MULTI-LAYER CAP WITH GROUNDWATER EXTRACTION AND TREATMENT
   ALTERNATIVE NO. 5:  ON-SITE RCRA LANDFILL
   ALTERNATIVE NO. 6:  MULTI-LAYER CAP WITH SUBSURFACE BARRIER
   ALTERNATIVE NO. 7:  GROUNDWATER EXTRACTION (WITHOUT CAP)
   ALTERNATIVE NO. 8:  CAP WITH UPGRADE OF THE BYESVILLE WATER TREATMENT PLANT.
   ALTERNATIVE NO. 9:  ON-SITE LANDFILL WITH GROUNDWATER EXTRACTION
   ALTERNATIVE NO. 10: COAL MINE AQUIFER CUT-OFF BARRIER.

ALTERNATIVE 1: NO ACTION

THE NO ACTION ALTERNATIVE IS A NO COST ALTERNATIVE THAT IS REQUIRED TO BE RETAINED BY THE NATIONAL
CONTINGENCY PLAN (NCP).  UNDER THIS ALTERNATIVE, THE SITE WOULD BE LEFT AS IS WITHOUT TAKING ANY STEPS TO  
REDUCE THE RISKS OF EXPOSURE TO CONTAMINATION.  THE NO ACTION ALTERNATIVE CAN THEREFORE BE USED AS A BASELINE
FOR COMPARISON TO OTHER ALTERNATIVES DEVELOPED.

ALTERNATIVE 2: INSTITUTIONAL ACTIONS AND MONITORING

THIS ALTERNATIVE ATTEMPTS TO MEET THE REMEDIAL ACTION OBJECTIVES 1, 2, AND 3 BY RESTRICTING ACCESS TO THE
SITE THEREBY PREVENTING HUMAN EXPOSURE.  REMEDIAL ACTION OBJECTIVE 3 IS ADDRESSED ALSO BY RESTRICTIONS ON
FUTURE USE OF THE SITE FOR WATER SUPPLIES AND HABITATION.

THE COMPONENTS OF ALTERNATIVE 2 ARE AS FOLLOWS:

   1. INSTITUTIONAL CONTROLS
   2. SITE FENCE
   3. ALTERNATE WATER SUPPLY
   4. MONITORING

1. INSTITUTIONAL CONTROLS

INSTITUTIONAL CONTROLS WOULD BE SOUGHT TO REDUCE EXPOSURE TO SITE CONTAMINANTS BY LEGALLY RESTRICTING ACCESS
TO THE SITE.  DEED RESTRICTIONS ON LAND AND WATER USE ON AND ADJACENT TO THE LANDFILL WOULD BE SOUGHT FROM
THE LANDFILL OWNER AND NEARBY RESIDENTS.  A PUBLIC INFORMATION PROGRAM TO ADVISE NEARBY RESIDENTS OF THE
NATURE OF THE PROBLEM AT THE SITE WOULD BE ESTABLISHED.  THE USEPA WOULD REQUEST LOCAL   MUNICIPALITIES TO
ENACT LOCAL AND ZONING ORDINANCES THAT WILL FORBID FUTURE USE OF THE SITE THAT WOULD EXPOSE HUMANS TO
CONTAMINATION, AND RESTRICTING THE DRILLING OF WELLS AND THE USE OF GROUNDWATER AND SURFACE WATER.

2. SITE FENCE

PRIOR TO THE COMMENCEMENT OF ANY WORK ON THE FULTZ LANDFILL SITE AND IMMEDIATELY FOLLOWING INITIAL
MOBILIZATION, AN EQUIPMENT STAGING/SITE ADMITTANCE AREA WOULD BE CONSTRUCTED.  A 6-FOOT HIGH CHAIN-LINK FENCE
APPROXIMATELY 10,000 FEET IN LENGTH, WOULD BE INSTALLED AROUND THE ENTIRE FULTZ LANDFILL SITE TO RESTRICT
ACCESS AND REDUCE DIRECT EXPOSURE TO SURFACE CONTAMINATION.  THE FENCE WILL BE TOPPED WITH BARBED WIRE AND
EQUIPPED WITH WARNING SIGNS POSTED AT 100-FOOT INTERVALS ALONG THE FENCE.  PERIODIC INSPECTION AND
MAINTENANCE OF THE FENCE WILL ALSO BE REQUIRED.  LOCKED GATES WILL BE INSTALLED TO PERMIT CONTROLLED ACCESS
TO THE SITE FOR MONITORING AND MAINTENANCE.



3. ALTERNATE WATER SUPPLY

A WATER SUPPLY INVENTORY WOULD BE CONDUCTED TO IDENTIFY ALL RESIDENTIAL WELLS THAT ARE DOWNGRADIENT AND
AFFECTED BY THE FULTZ LANDFILL SITE. THE DEPTH OF EACH WELL WOULD BE ASCERTAINED TO DETERMINE IF IT IS  
SCREENED IN ONE OF THE POTENTIALLY CONTAMINATED AQUIFERS.  A SAMPLE WOULD BE TAKEN FROM EACH WELL AND
ANALYZED USING ANALYTICAL METHODS APPROPRIATE TO CHARACTERIZE WATER INTENDED FOR DRINKING FOR THE FULL  
CONTRACT LABORATORY PROGRAM (CLP) TARGET COMPOUNDS LIST FOR ORGANIC CONTAMINANTS (TCL) AND THE TARGET ANALYTE
LIST FOR INORGANIC CONTAMINANTS (TAL).  RESIDENTIAL WELLS WITH SITE-RELATED CONTAMINATION THAT ARE FOUND TO
PRESENT AN UNACCEPTABLE RISK AND CONTAIN GROUNDWATER CONCENTRATIONS ABOVE MAXIMUM CONCENTRATION LEVELS
(MCLS), WOULD BE CONNECTED TO THE MUNICIPAL DRINKING WATER SUPPLY.

4. MONITORING

LONG-TERM MONITORING OF AIR, SURFACE WATER, LEACHATE, GROUNDWATER, AND SEDIMENTS WOULD BE PERFORMED IN
ACCORDANCE WITH OHIO ADMINISTRATIVE CODE 3745-54-90 THROUGH 99 AND OTHER APPLICABLE REGULATIONS FOR A MINIMUM
OF 30 YEARS TO EVALUATE THE MIGRATION OF CONTAMINANTS FROM THE LANDFILL AND TO MONITOR THE EFFECTS OF NATURAL
ATTENUATION. THE ACTUAL MONITORING PLAN WOULD BE DETERMINED DURING REMEDIAL DESIGN.  ONE POSSIBLE MONITORING
PLAN COULD BE AS FOLLOWS:

AMBIENT AIR MONITORING WOULD BE PERFORMED QUARTERLY AT A MINIMUM.  FOUR SAMPLES OBTAINED FROM THE VICINITY OF
THE LANDFILL (1 UPWIND AND 3 DOWNWIND) WOULD BE ANALYZED FOR VOLATILE CONTAMINANTS.  AMBIENT AIR MONITORING
WOULD ALSO BE CONDUCTED DURING THE REMEDIAL ACTION IMPLEMENTATION PHASE.

QUARTERLY MONITORING OF SURFACE WATER AND SEDIMENT WOULD BE PERFORMED AT 2 LOCATIONS IN WILLS CREEK, TWO
LOCATIONS IN STREAM A AND B, AND ONE LOCATION IN EACH OF PONDS 1, 2, 3, AND 6.  CHEMICAL ANALYSIS WILL  
CONSIST OF THE FULL TCL AND TAL.  THE PURPOSE OF THIS SAMPLING AND ANALYSIS WOULD BE TO MONITOR THE LEVELS OF
VARIOUS CONTAMINANTS IN VALLEY A, VALLEY B, AND WILLS CREEK RESULTING FROM THE DISCHARGE OF THE SHALLOW AND
COAL MINE AQUIFERS, OR LEACHATE FROM THE LANDFILL, TO THE PONDS OR STREAMS.

QUARTERLY SAMPLING OF LEACHATE AT 8 LOCATIONS WOULD ALSO BE PERFORMED. THE PURPOSE OF THESE SAMPLES WILL BE
TO MONITOR ANY CHANGES IN THE LEVEL OF CONTAMINATION IN THE LEACHATE OVER TIME.  LEACHATE WILL BE ANALYZED
FOR THE SAME PARAMETERS AS SURFACE WATER/SEDIMENT.

FOR GROUNDWATER MONITORING, EXISTING REGULATIONS (OHIO ADMINISTRATIVE CODE 3745-27-10 AND OHIO ADMINISTRATIVE
CODE 3745-65-91) CALL FOR A MINIMUM OF ONE UPGRADIENT WELL AND THREE DOWNGRADIENT WELLS.  BECAUSE OF THE SIZE
AND COMPLEXITY OF THE FULTZ LANDFILL SITE, ADDITIONAL MONITORING WOULD BE PERFORMED.  ONE POTENTIAL
GROUNDWATER MONITORING PLAN WOULD BE AS FOLLOWS:

SHALLOW AQUIFER: 10 POINTS (8 EXISTING WELLS, 2 NEW) COAL MINE AQUIFER: 9 POINTS (6 EXISTING WELLS, 3 NEW)

TWO NEW WELLS IN THE SHALLOW AQUIFER WOULD BE NEEDED TO FILL A DATA GAP THAT EXISTS DOWNGRADIENT OF THE
EXISTING LANDFILL TO THE WEST.  THREE NEW COAL MINE AQUIFER WELLS WOULD BE NEEDED DOWNGRADIENT OF THE
EXISTING LANDFILL TO THE SOUTHEAST TO SUPPLEMENT GW005 AND GW006 IN DETECTING POSSIBLE MIGRATION OF
CONTAMINANTS TOWARDS THE BYESVILLE MUNICIPAL WELL. ONE OF THE NEW COAL MINE AQUIFER WELLS WOULD BE INSTALLED
SOUTHEAST OF THE EXISTING LANDFILL IN AN AREA WHERE THE MINE IS CONSTRICTED BECAUSE CONTAMINATION THAT MIGHT
NOT BE DETECTED IN OTHER WELLS WOULD BE MORE LIKELY TO BE OBSERVED IN THIS AREA. SEE FIGURE 10.

GROUNDWATER SAMPLING WOULD BE PERFORMED SEMI-ANNUALLY AT A MINIMUM.  THE ABOVE-REFERENCED MONITORING PROGRAM
SHOULD BE SUFFICIENT TO MONITOR CONTAMINANT MIGRATION BOTH HORIZONTALLY AND VERTICALLY. CHEMICAL   ANALYSIS
WOULD CONSIST OF THE FULL TCL AND TAL. FIVE-YEAR REVIEWS WOULD BE INSTITUTED IN ORDER TO RE-EVALUATE THE SITE
CONDITIONS ON A PERIODIC BASIS.  THE REVIEWS WOULD INCLUDE A DETAILED ANALYSIS OF THE LONG-TERM MONITORING
DATA, A TEMPORAL AND SPATIAL EVALUATION OF CONTAMINANT MIGRATION AND ATTENUATION IN VARIOUS MEDIA, AN
ASSESSMENT OF CURRENT RESIDUAL HEALTH RISKS, AN EVALUATION OF THE EFFECTIVENESS OF THE   INSTITUTIONAL
CONTROLS, RESPONSE TO PUBLIC COMMENTS OR COMPLAINTS RECEIVED DURING THE FIVE-YEAR PERIOD, AND AN EVALUATION
OF WHAT ADDITIONAL REMEDIAL MEASURES, IF ANY, WOULD BE IMPLEMENTED BASED ON THE REVIEWED SITE CONDITIONS.

THE CAPITAL COST OF THIS ALTERNATIVE IS $519,600.  THE OPERATION & MAINTENANCE (O&M) COST IS $109,400.  THE



TOTAL PRESENT WORTH COST OVER A 30 YEAR PERIOD CONSIDERING AN INTEREST RATE OF 5 PERCENT IS $2,284,600. THE
TIME REQUIRED TO IMPLEMENT THIS ALTERNATIVE IS LESS THAN 1 YEAR. KEY ARARS NOT ADDRESSED BY THIS ALTERNATIVE
ARE THE SAFE DRINKING WATER ACT (SDWA) MCLS AND OHIO STANDARDS REGARDING PROPER CLOSURE OF A LANDFILL.

ALTERNATIVE 3: MULTI-LAYER RCRA CAP

CLOSURE OF THE EXISTING LANDFILL WOULD BE PERFORMED BY INSTALLATION OF A 30 ACRE CAP, GAS VENTING SYSTEM, AND
LEACHATE COLLECTION SYSTEM.  THE CAP WOULD MEET THE REMEDIAL ACTION OBJECTIVES 1, 3, AND 4 BY REDUCING  THE
MIGRATION OF CONTAMINATION FROM THE LANDFILL INTO THE SHALLOW AND COAL MINE AQUIFERS AND THE PRODUCTION OF
LEACHATE.  A CAP WOULD MEET REMEDIAL ACTION OBJECTIVE 2 BY PREVENTING EXPOSURE THROUGH DIRECT INHALATION OF
AIRBORNE CONTAMINATION. THE CAP WOULD BE DESIGNED TO MEET OHIO LANDFILL CLOSURE REQUIREMENTS. A SUBTITLE C
RCRA CAP IS NECESSARY BECAUSE OF DISPOSAL OF RCRA HAZARDOUS WASTES AFTER 1980.  THE COMPONENTS OF ALTERNATIVE
3 ARE:

   1. INSTITUTIONAL CONTROLS
   2. SITE FENCE
   3. ALTERNATE WATER SUPPLY
   4. MONITORING
   5. SUBSURFACE STRUCTURAL SUPPORTS
   6. SURFACE WATER AND SEDIMENT CONTROLS
   7. MULTI-LAYER CAP
   8. LEACHATE COLLECTION SYSTEM
   9. WETLANDS REPLACEMENT

INSTITUTIONAL CONTROLS, SITE FENCE AND ALTERNATE WATER SUPPLY ITEMS 1. THROUGH 3. OF ALTERNATIVE 2 WOULD BE
PERFORMED.

4. MONITORING

BECAUSE THE LANDFILL WOULD BE CAPPED WITH THIS ALTERNATIVE, AND THE LEACHATE COLLECTED FOR OFF-SITE DISPOSAL,
NO LEACHATE SAMPLES WOULD BE COLLECTED FOR ANALYSIS.  LONG-TERM MONITORING OF SURFACE WATER,   GROUNDWATER,
COMBUSTIBLE GAS, AND SEDIMENTS WILL BE PERFORMED IN ACCORDANCE WITH OHIO ADMINISTRATIVE CODE (OAC) 3745-54-90
THROUGH 99 AND OTHER APPLICABLE REGULATIONS FOR A MINIMUM OF 30 YEARS TO EVALUATE THE   MIGRATION OF
CONTAMINANTS FROM THE LANDFILL AND TO MONITOR THE EFFECTS OF NATURAL ATTENUATION.

5. SUBSURFACE STRUCTURAL SUPPORTS

SUBSURFACE SUPPORT WOULD BE PROVIDED FOR THE MINE VOIDS UNDER THE LANDFILL TO PREVENT DAMAGE OF THE CAP BY
SUBSEQUENT MINE SUBSIDENCE AND TO REDUCE THE POTENTIAL FOR BEDROCK FRACTURING BETWEEN THE LANDFILL AND THE
COAL MINE AQUIFER.  THERE ARE TWO STANDARD APPROACHES TO PROVIDING SUBSIDENCE SUPPORTS, NAMELY, GROUT PILLARS
AND MINE FLUSHING.

A. GROUT PILLAR METHOD

THE GROUT-PILLAR METHOD WOULD PROVIDE ROOF SUPPORT BY DRILLING INTO A MINE CAVITY AND INSTALLING WIDE PILLARS
MADE OF MATERIAL SIMILAR TO CONCRETE.  THE PILLARS WOULD BE INSTALLED SO THAT THEY ACHIEVE A MINIMUM CONTACT
AREA (GENERALLY SIX FEET IN DIAMETER) WITH THE ROOF OF THE MINE. THE PILLARS WOULD BE BUILT UP IN LAYERS TO
PREVENT THE CONCRETE FROM SLUMPING AWAY.  IN AREAS WHERE THE MINE IS FLOODED, SPECIAL ADMIXTURES ARE ADDED TO
THE MIX TO COMPENSATE FOR THE WATER IN THE MINE.

B. MINE FLUSHING METHOD

THE MINE FLUSHING METHOD WOULD ATTEMPT TO FILL ENTIRE MINE VOIDS WITH A LOWER COST MIXTURE, USUALLY
CONSISTING OF FLY ASH, CEMENT, SAND, AND WATER. SOMETIMES COARSER AGGREGATE IS USED IN SLOPING OR FLOODED
MINES. THE MIX IS PUMPED DOWN A BOREHOLE INTO THE MINE WITH A LARGE QUANTITY OF WATER.  AS THE MIX FLOWS
THROUGH THE MINED-OUT ROOMS, THE SOLIDS SETTLE OUT OF THE MIX AND THE WATER FLOWS THROUGH.  AFTER A TIME THE
SOLIDS BUILD UP FROM THE MINE FLOOR TO THE ROOF PROVIDING SUPPORT.



6. SURFACE WATER AND SEDIMENT CONTROLS

PART OF STREAM VALLEY A NORTHEAST OF THE EXISTING LANDFILL WOULD BE REGRADED TO ELIMINATE STANDING SURFACE
WATER, AND DIVERT RUNOFF AWAY FROM THE LANDFILL.  THIS WOULD INCLUDE FILLING IN PONDS 2, 2A, AND 3 AND
CONSTRUCTING A CLEAN WATER DIVERSION CHANNEL IN THE APPROXIMATE LOCATION OF STREAM A FROM THE WESTERN END OF
POND 1 TO THE CULVERT DOWNSTREAM OF POND 6 TO DIVERT RUNOFF AWAY FROM THE LANDFILL.  IN ORDER TO PROVIDE
SEDIMENT CONTROL FOR EARTH DISTURBANCES RESULTING FROM CAPPING THE LANDFILL, A SEDIMENT CONTROL POND WOULD BE
CONSTRUCTED IN AN AREA TO THE NORTHWEST OF POND 6.  THE SIZE OF THE SEDIMENT POND AT MAXIMUM POOL LEVEL WOULD
BE EQUAL TO OR GREATER THAN THE COMBINED AREA OF PONDS 2, 2A, AND 3.  A SEDIMENT CONTROL DITCH WOULD BE
CONSTRUCTED AT THE BASE OF THE EXISTING LANDFILL TO CHANNEL RUNOFF FROM THE LANDFILL TO THE  SEDIMENT CONTROL
POND.  THE NORTHERN PART OF VALLEY A ALONG THE BORDER OF THE EXISTING LANDFILL WOULD BE FILLED AND GRADED TO
ELEVATION 820 FEET MSL TO REMOVE STANDING SURFACE WATER FROM THAT PART OF THE VALLEY.  PONDS 2, 2A, AND 3
WOULD BE BREACHED AND FILLED IN TO AVOID INTERFERENCE WITH THE LEACHATE COLLECTION SYSTEM.  THE OUTLET
ELEVATION OF POND 1 WOULD BE REDUCED FROM ELEVATION 814 FEET MSL TO ELEVATION 808 FEET MSL FOR THE SAME
PURPOSE.  THIS WOULD CAUSE AN ESTIMATED 20 PERCENT REDUCTION IN THE SIZE OF THE POND, WHILE SIGNIFICANTLY
REDUCING THE POTENTIAL FOR GROUNDWATER FLOW FROM POND 1 TO THE LEACHATE COLLECTION   SYSTEM.

7. MULTI-LAYER CAP

A BERM WOULD BE CONSTRUCTED OF COMPACTED CLAY ALONG THE NORTHERN SIDE OF THE LANDFILL TO BRING THE TOE OF THE
CAP UP TO ELEVATION 835 FEET MSL AND REDUCE THE OVERALL SLOPE OF THE CAP TO ABOUT 5-1/2 PERCENT.   FOLLOWING
THE CONSTRUCTION OF THE CONTAINMENT BERM, A MULTI-LAYER CAP WOULD BE INSTALLED OVER THE ENTIRE 30 ACRE
LANDFILL AREA.  A DETAIL SCHEMATIC OF THE MULTI-LAYER CAP IS PRESENTED IN FIGURE 11. CAP LAYERS  WOULD
INCLUDE (FROM THE BOTTOM UP):

RANDOM EARTH FILL REQUIRED IN PLACES TO GRADE OFF THE EXISTING LANDFILL AND ESTABLISH AN EVEN SLOPE OF 5-1/2
PERCENT;

A SYNTHETIC DRAINAGE LAYER FOR GAS COLLECTION WITH FILTER FABRIC ABOVE AND BELOW;

A 24-INCH THICK COMPACTED CLAY LAYER (10-7) CM/S PERMEABILITY);

A 40-MIL HDPE SYNTHETIC LINER;

A SYNTHETIC DRAINAGE LAYER FOR INFILTRATION WITH FILTER FABRIC ABOVE;

A 30-INCH THICK RANDOM EARTH FILL; AND

A 6-INCH THICK TOPSOIL LAYER.

SURFACE AND SUBSURFACE DIVERSION DRAINS AT THE TOP OF THE LANDFILL WOULD BE USED TO COLLECT AND DIVERT ANY
WATER WHICH MIGHT FLOW TOWARDS THE LANDFILL.

8. LEACHATE COLLECTION SYSTEM

THE QUANTITY OF LEACHATE THAT WOULD BE PRODUCED BY THE LANDFILL ONCE IT IS CAPPED WAS ESTIMATED USING THE
USGS HELP MODEL.  THE CURRENT RATE OF INFILTRATION PREDICTED BY THE HELP MODEL IS 4.2 INCHES PER YEAR OR
ABOUT 4.88 GALLONS PER MINUTE (GPM).  THIS PREDICTION CORRESPONDS WELL WITH THE FIELD ESTIMATES OF THE VOLUME
OF SEEPS FROM THE LANDFILL AS 2 TO 4 GPM.  AFTER CAPPING, THE STEADY-STATE INFILTRATION IS PREDICTED TO BE
0.02 INCHES PER YEAR OR 0.02 GPM.

THE LEACHATE COLLECTION SYSTEM WOULD BE INSTALLED ALONG THE NORTHERN SIDE OF THE LANDFILL TO INTERCEPT
GROUNDWATER LEAVING THE LANDFILL.  IT WOULD CONSIST OF A SUBDRAIN SIMILAR TO THE UPGRADIENT GROUNDWATER  
DIVERSION DRAIN EXTENDING BELOW THE LOWEST ELEVATION OF LANDFILL WASTE OR ABOUT ELEVATION 795 FEET MSL.  THE
ROCK DRAIN WOULD BE SLOPED TO A CENTRAL SUMP FROM WHICH THE ACCUMULATED LEACHATE CAN BE PUMPED FOR   OFF-SITE
TREATMENT OR DISPOSAL.  SEE FIGURE 12.



9. WETLANDS REPLACEMENT

DURING THE DESIGN AND CONSTRUCTION OF ALTERNATIVE 3, EVERY EFFORT WOULD BE MADE TO MINIMIZE THE DISTURBANCE
OF AREAS IDENTIFIED AS WETLANDS. SINCE THE DISRUPTION OF THE WETLAND ENVIRONMENT IS ANTICIPATED FROM PROPOSED
REMEDIAL ACTIVITIES, A STUDY TO DELINEATE THE EXTENT OF WETLANDS AND DEVELOP A PLAN FOR REMEDIATION WOULD BE
CONDUCTED.  AT A MINIMUM, THE WETLANDS REPLACEMENT PLAN WOULD INCLUDE REPLACEMENT OR RESTORATION OF THE PONDS
AND SURROUNDING HABITAT.  UPON COMPLETION OF CONSTRUCTION, THE CLEAN WATER DIVERSION CHANNEL WOULD BE
RE-ROUTED INTO THE SEDIMENT POND, AND THE BASE WATER LEVEL OF THE SEDIMENT POND WOULD BE RAISED TO PROVIDE
POND SURFACE AREA EQUAL TO THE AREA LOST BY THE ELIMINATION OF PONDS 2 AND 3 AND THE LOWERING OF THE POOL
LEVEL OF POND 1.  EVERY ATTEMPT WOULD BE MADE TO PROVIDE A MINIMUM OF A 1 TO 1 WETLANDS MITIGATION.

THE CAPITAL COST OF THIS ALTERNATIVE IS $14,724,900.  THE O&M COST IS $245,000.  THE TOTAL PRESENT WORTH COST
OVER A 30 YEAR PERIOD CONSIDERING AN INTEREST RATE OF 5 PERCENT IS $18,906,900.  THE TIME REQUIRED TO
IMPLEMENT THIS ALTERNATIVE IS 3 YEARS. KEY ARARS ADDRESSED WITH THIS ALTERNATIVE ARE OHIO CLOSURE
REQUIREMENTS FOR LANDFILLS, AND SWDA MCLS.

ALTERNATIVE 4: MULTI-LAYER CAP, GROUNDWATER EXTRACTION AND ON-SITE TREATMENT

THIS ALTERNATIVE WOULD ATTEMPT TO MEET THE REMEDIAL ACTION OBJECTIVES IN THE SAME WAY AS ALTERNATIVE 3, WITH
THE ADDED ADVANTAGE THAT CONTAMINATED GROUNDWATER WOULD BE REMOVED FROM THE SHALLOW AQUIFER AND   TREATED. 
THE GROUNDWATER EXTRACTION AND TREATMENT SYSTEM ATTEMPTS TO IMPROVE THE EFFECTIVENESS OF ALTERNATIVE 3 BY
DIRECTLY INTERCEPTING A GROUNDWATER CONTAMINANT MIGRATION ROUTE AND REMOVING LEACHATE DIRECTLY FROM THE
EXISTING LANDFILL.  THE MULTI-LAYER CAP, GROUNDWATER EXTRACTION AND TREATMENT SYSTEM ATTEMPTS TO ADDRESS THE
PRINCIPAL THREAT BY CONTAINING THE SOURCE MATERIAL TO THE MAXIMUM EXTENT PRACTICABLE.

THE COMPONENTS OF ALTERNATIVE 4 ARE:

   1. INSTITUTIONAL CONTROLS
   2. SITE FENCE
   3. ALTERNATE WATER SUPPLY
   4. MONITORING
   5. SUBSURFACE STRUCTURAL SUPPORTS
   6. SURFACE WATER AND SEDIMENT CONTROLS
   7. MULTI-LAYER CAP
   8. LEACHATE COLLECTION SYSTEM
   9. EXTRACTION WELL SYSTEM
   10. ON-SITE WATER TREATMENT PLANT
   11. DISCHARGE OF TREATED WATER TO SURFACE WATER
   12. WETLANDS REPLACEMENT

COMPONENTS SIMILAR TO ALTERNATIVE 3

WITH ALTERNATIVE 4, ITEMS 1 THROUGH 8 OF ALTERNATIVE 3 WOULD BE PERFORMED, WITH THE EXCEPTION THAT LEACHATE
WOULD BE DISCHARGED TO AN ON-SITE TREATMENT SYSTEM RATHER THAN HAULED OFF-SITE. SINCE AN ON-SITE   TREATMENT
SYSTEM WOULD BE NEEDED TO ECONOMICALLY TREAT THE VOLUME OF GROUNDWATER EXTRACTED FROM THE SHALLOW AQUIFER, IT
WOULD BE MOST COST-EFFECTIVE TO TREAT THE LEACHATE IN THE SAME SYSTEM RATHER THAN HAUL  IT OFF-SITE.  ITEM 12
AS DESCRIBED IN ALTERNATIVE 3, WOULD ALSO BE INCLUDED WITH ALTERNATIVE 4.

9. EXTRACTION WELL SYSTEM

AN ARRAY OF EXTRACTION WELLS WOULD BE INSTALLED IN THE SHALLOW AQUIFER TO; 1) LOWER THE WATER TABLE IN THE
LANDFILL AREA, 2) INTERCEPT AND HYDRAULICALLY CONTAIN GROUNDWATER MIGRATING INTO THE DEEP-MINE AQUIFER,   AND
3) COLLECT CONTAMINATED GROUNDWATER FOR TREATMENT THEREBY REDUCING THE VOLUME OF HAZARDOUS LIQUIDS ON SITE. 
THE EXTRACTION WELL SYSTEM IS SHOWN IN FIGURE 13.  FOR THE PURPOSE OF CONTAINING CONTAMINATED GROUNDWATER
BETWEEN SHALLOW AND DEEP AQUIFERS, FIVE OF THE TWELVE EXTRACTION WELLS MAY HAVE TO BE INSTALLED THROUGH THE
MULTI-LAYER CAP AND WOULD HAVE TO BE SEALED TO THE LINER TO MINIMIZE INFILTRATION.  PUMP TESTS WOULD BE
CONDUCTED TO DETERMINE THE EXACT WELL PRODUCTION RATE AND ZONE OF INFLUENCE FOR EACH EXTRACTION WELL.  FIGURE



13 ALSO ILLUSTRATES THE ESTIMATED ZONE OF CAPTURE.

10. ON-SITE WATER TREATMENT PLANT

THE PROCESS OPTIONS FOR TREATMENT THAT ARE BEING CONSIDERED FOR REMEDIATION OF LEACHATE AND GROUNDWATER AT
THE FULTZ LANDFILL ARE:

            *    OXIDATION
            *    PRECIPITATION
            *    FILTRATION
            *    CARBON ADSORPTION

IN ORDER TO TREAT THE WATER EXTRACTED FROM THE SHALLOW AQUIFER AND THE LEACHATE PRODUCED BY THE EXISTING
LANDFILL, AN ON-SITE WATER TREATMENT PLANT WOULD BE INSTALLED WHICH WOULD REDUCE THE CONTAMINANT LEVELS  
SUFFICIENTLY FOR DISCHARGE TO SURFACE WATER. PROCESSES LISTED ABOVE CAN BE COMBINED INTO A TREATMENT TRAIN
CAPABLE OF TREATING THE COMPOUNDS IDENTIFIED IN LEACHATE AND GROUNDWATER AT THE FULTZ LANDFILL SITE. IT   IS
CURRENTLY ESTIMATED THAT THE TREATMENT SYSTEM FOR THE SITE MUST BE CAPABLE OF OPERATING AT RATES OF AT LEAST
15 GPM, THAT IS, ABOUT 10 GPM FROM THE EXTRACTION WELLS, 2 GPM FROM THE LEACHATE COLLECTION SYSTEM,   AND 3
GPM EXCESS CAPACITY AS A FACTOR OF SAFETY.

THE FINAL TREATMENT SYSTEM USED AT THE FULTZ LANDFILL SITE MUST BE CAPABLE OF DETOXIFYING OR REMOVING A
NUMBER OF INORGANIC COMPOUNDS, VOLATILE ORGANIC COMPOUNDS, AND SEMI-VOLATILE ORGANIC COMPOUNDS. THE  
TREATMENT SYSTEM WILL BE CAPABLE OF REMOVING, AT A MINIMUM, ALL CHEMICALS THAT CONTRIBUTE TO THE CARCINOGENIC
RISK ABOVE (10-6) AND NON-CARCINOGENIC RISK FACTORS GREATER THAN 1 AS DEFINED IN RI 
CHAPTER 6.

IN ADDITION, THE EFFLUENT FROM THE TREATMENT SYSTEM MUST MEET ALL LIMITATIONS ESTABLISHED BY THE STATE OF
OHIO.  FOR THE PURPOSE OF A CONCEPTUAL DESIGN OF THE TREATMENT SYSTEM WE HAVE CONSIDERED FEDERAL MCLS, MCLGS,
DRINKING WATER STANDARDS, AND OHIO STATE WATER QUALITY STANDARDS FOR WILLS CREEK.

THE FINAL TREATMENT SYSTEM SELECTION WILL BE BASED ON SAMPLES FROM THE EXTRACTION SYSTEM, AFTER IT IS
CONSTRUCTED AND FUNCTIONING.  A BENCH SCALE TREATABILITY STUDY WOULD BE CONDUCTED TO DETERMINE THE MOST  
EFFICIENT MANNER TO TREAT CONTAMINATED LEACHATE AND GROUNDWATER.

THE PROPOSED TREATMENT PROCESS WOULD BEGIN WITH THE ADDITION OF AN OXIDIZING AGENT, SUCH AS HYDROGEN
PEROXIDE, TO OXIDIZE THE IRON, ARSENIC, AND OTHER METALS.  A PRECIPITANT WOULD THEN BE MIXED WITH THE  
SOLUTION, WHICH WILL BE DISCHARGED TO A CLARIFIER WHERE MOST OF THE SOLIDS WILL PRECIPITATE OUT, AND BE
REMOVED AS A SLUDGE.  THE SLUDGE WILL BE DISCHARGED TO A FILTER PRESS THAT REMOVES MOISTURE, INCREASING   ITS
SOLIDS CONTENT TO ABOUT 30 PERCENT. THE SLUDGE PRODUCED MAY BE CONSIDERED A RCRA HAZARDOUS WASTE AND MAY BE
CONSIDERED A LAND DISPOSAL RESTRICTED (LDR) WASTE.  SLUDGE PRODUCED FROM THE ON-SITE TREATMENT   SYSTEM WOULD
BE DISPOSED OF IN ACCORDANCE WITH APPLICABLE FEDERAL LAND DISPOSAL RESTRICTIONS.  IF THE SLUDGE IS FOUND TO
BE NON-HAZARDOUS IT WOULD BE DISPOSED OF IN AN APPROVED LANDFILL.

CLARIFIED WATER WOULD THEN BE PASSED THROUGH A GRANULAR CARBON FILTER TO REMOVE THE REMAINING SUSPENDED
SOLIDS.  EFFLUENT WOULD BE PASSED THROUGH A BED OF GRANULAR ACTIVATED CARBON (GAC) AS A POLISHING STEP TO
REMOVE ANY REMAINING ORGANIC COMPOUNDS.  AT PERIODIC INTERVALS, THE SPENT CARBON MUST BE REPLACED WITH FRESH
CARBON, AND THE USED CARBON EITHER REGENERATED OR DISPOSED OF IN ACCORDANCE WITH FEDERAL LAND DISPOSAL
RESTRICTIONS.  IF THE SPENT CARBON IS TO BE REGENERATED, IT MUST BE TREATED IN A UNIT THAT IS IN COMPLIANCE
WITH 40 CFR 264 SUBPART X.

11. DISCHARGE OF TREATED WATER TO SURFACE WATER

DISCHARGE OF THE TREATMENT PLANT EFFLUENT WILL BE TO STREAM A DOWNSTREAM OF THE SEDIMENT POND BY WAY OF A
DEDICATED DISCHARGE PIPELINE.  THE DISCHARGE OF TREATMENT PLANT EFFLUENT WOULD BE IN ACCORDANCE WITH
SUBSTANTIVE REQUIREMENTS OF A NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT.

THE CAPITAL COST OF THIS ALTERNATIVE IS $15,759,700.  THE O&M COST IS $218,000.  THE TOTAL PRESENT WORTH COST



OVER A 30 YEAR PERIOD CONSIDERING AN INTEREST RATE OF 5 PERCENT IS $19,480,700.  THE TIME REQUIRED TO
IMPLEMENT THIS ALTERNATIVE IS 3.5 YEARS.  KEY ARARS ADDRESSED WITH THIS ALTERNATIVE ARE OHIO CLOSURE
REQUIREMENTS FOR LANDFILLS AND SWDA MCLS FOR GROUNDWATER LEAVING THE SITE, AND NPDES REQUIREMENTS FOR
DISCHARGE OF WATER TO SURFACE WATER BODIES.

ALTERNATIVE 5: ON-SITE LANDFILL

AN ON-SITE LANDFILL WAS PROPOSED TO REMOVE THE CONTAMINATED MUNICIPAL WASTE FROM ITS EXISTING LOCATION AND
DEPOSIT IT IN A SECURE DOUBLE-LINED RCRA EQUIVALENT LANDFILL.  FULTZ LANDFILL SITE PROPERTY IS LARGE ENOUGH
TO PERMIT THE CONSTRUCTION OF A LANDFILL IN A SIDE VALLEY ADJACENT TO STREAM VALLEY A TO THE EAST OF THE
EXISTING LANDFILL.  SEE FIGURE 14.

THE COMPONENTS OF ALTERNATIVE 5 ARE:

   1.  INSTITUTIONAL CONTROLS
   2.  SITE FENCE
   3.  ALTERNATE WATER SUPPLY
   4.  MONITORING
   5.  OVER-EXCAVATION OF THE UNDERGROUND MINE
   6.  ROCK UNDERDRAIN
   7.  EROSION AND SEDIMENT CONTROLS
   8.  DEWATERING FACILITIES
   9.  RCRA EQUIVALENT ON-SITE LANDFILL
   10. WETLANDS REPLACEMENT

INSTITUTIONAL CONTROLS, SITE FENCE AND ALTERNATE WATER SUPPLY, ITEMS 1 THROUGH 3 OF ALTERNATIVE 2 WOULD BE
PERFORMED AS DESCRIBED. ITEM 10 AS DESCRIBED IN ALTERNATIVE 3, WOULD ALSO BE INCLUDED WITH ALTERNATIVE 5.

4. MONITORING

BECAUSE THE NEW LANDFILL WOULD BE LINED AND CAPPED, AND THE LEACHATE WOULD BE COLLECTED FOR OFF-SITE
DISPOSAL, IN ACCORDANCE WITH FEDERAL LAND DISPOSAL RESTRICTIONS, LONG-TERM MONITORING OF SURFACE WATER,  
GROUNDWATER, SEDIMENTS AND COMBUSTIBLE GAS WOULD BE PERFORMED IN ACCORDANCE WITH ALL APPLICABLE REGULATIONS
FOR A MINIMUM OF 30 YEARS TO EVALUATE THE MIGRATION OF CONTAMINANTS FROM THE LANDFILL AND TO MONITOR THE
EFFECTS OF NATURAL ATTENUATION.  THE ACTUAL MONITORING PLAN WILL BE DETERMINED DURING REMEDIAL DESIGN.

5. OVER-EXCAVATION OF THE UNDERGROUND MINE

CONSTRUCTION OF A LANDFILL ON THE EASTERN PORTION OF THE FULTZ LANDFILL SITE PROPERTY WOULD REQUIRE SOME
TREATMENT OF THE ABANDONED UNDERGROUND MINE TO REMOVE THE DANGER OF SUBSIDENCE. THE SAME MINE FLUSHING  
PROCEDURE OF ALTERNATIVE 3 COULD BE USED TO PROVIDE ADEQUATE SUPPORT, BUT IN THE CASE OF A NEW LANDFILL WHERE
A DISPOSAL PIT MUST BE EXCAVATED FOR THE INSTALLATION OF LINERS, LEACHATE COLLECTION SYSTEM, AND WASTE
DISPOSAL, IT WOULD BE MORE COST-EFFECTIVE TO CONTINUE THE EXCAVATION DOWN TO THE MINE FLOOR TO ELIMINATE THE
MINE CAVITIES AND IN-PLACE COAL. OVER-EXCAVATION WOULD BE MORE RELIABLE THAN MINE FLUSHING SINCE THE MINE
ITSELF WILL BE ELIMINATED.

6. ROCK UNDERDRAIN

AS PART OF THE PROCEDURE OF ELIMINATION OF THE UNDERLYING COAL MINE, THE EXCAVATED MINE VOID WOULD BE
BACKFILLED WITH A 5-FOOT THICK ROCK UNDERDRAIN AND 15 ADDITIONAL FEET OF LOW-PERMEABILITY GRANULAR FILL  
APPROVED BY THE OEPA IN AN EFFORT TO MAINTAIN THE WATER TABLE AT LEAST 15 FEET BELOW THE BOTTOM OF THE
LANDFILL. SEE FIGURE 15.

7. EROSION AND SEDIMENT CONTROLS

PRIOR TO COMMENCING ANY EXCAVATION FOR THE NEW LANDFILL, STREAM VALLEY A WOULD BE REGRADED, AND EROSION AND
SEDIMENT CONTROLS WOULD BE INSTALLED. FIRST, PONDS 1, 2, AND 2A WOULD BE DRAINED AND THE SEDIMENTS REMOVED TO



A STOCKPILE ON THE EXISTING LANDFILL.  PONDS 2 AND 2A WILL BE BACKFILLED AND A CLEAN WATER DIVERSION CHANNEL
CONSTRUCTED ALONG THE NORTH SIDE OF STREAM VALLEY A AS SHOWN IN FIGURE 14.  A SEDIMENT CONTROL POND WOULD BE
EXCAVATED IN AN AREA TO THE WEST AND NORTH OF POND 6, AND A TEMPORARY SEDIMENT CONTROL DITCH CONSTRUCTED JUST
SOUTH OF THE CLEAN WATER DIVERSION CHANNEL.

THE SEDIMENT POND WOULD REMAIN AFTER CONSTRUCTION TO REPLACE POND WATER HABITAT ELIMINATED BY THE FILLING OF
PONDS 1, 2, AND 2A, AND THE CLEAN WATER DIVERSION WOULD BE RE-ROUTED INTO THE SEDIMENT POND AFTER  
REVEGETATION OF ALL DISTURBED AREAS.

8. DEWATERING FACILITIES

TEMPORARY DEWATERING FACILITIES CONSISTING OF WELL POINTS AND SUMP PUMPS WOULD BE REQUIRED DURING THE
EXCAVATION OF THE LANDFILL PIT TO ELIMINATE THE SEEPAGE OF GROUNDWATER INTO THE EXCAVATION.  A LINE OF WELL
POINTS WOULD BE INSTALLED ALONG THE NORTHERN EDGE OF THE PROPOSED PIT TO LOWER THE WATER TABLE AS NEEDED
DURING EXCAVATION.  AFTER THE ROCK UNDERDRAIN IS INSTALLED, GROUNDWATER WILL DRAIN UNDER THE BACKFILL AND THE
DEWATERING EQUIPMENT WILL NOT BE NEEDED.

9. RCRA-EQUIVALENT ON-SITE LANDFILL

A LANDFILL PIT WOULD BE PREPARED AS SHOWN ON FIGURES 14 AND 15.  AFTER OVER-EXCAVATION AND BACKFILLING OF THE
COAL MINE, THE SIDES OF THE PIT WOULD BE GRADED TO THE PROPER SLOPE AND A THIRTY-SIX INCH THICK LAYER OF CLAY
COMPACTED TO ACHIEVE A PERMEABILITY OF (10-7) CM/SECOND WOULD BE INSTALLED.  A SYNTHETIC DOUBLE LINER WITH
LEACHATE COLLECTION AND LEAK DETECTION SYSTEMS USING SYNTHETIC DRAINAGE NETTING WOULD ALSO BE   INSTALLED.  A
LAYER OF FILTER FABRIC AND A 12-INCH-THICK LAYER OF SAND WOULD BE PLACED ON TOP OF THE UPPERMOST DRAINAGE
NETTING.  THE SOLID WASTE FROM THE EXISTING LANDFILL WOULD BE PLACED ON TOP OF THE SAND  LAYER.  BEFORE
PLACEMENT IN THE NEW LANDFILL, SOLIDS FROM THE EXISTING LANDFILL WOULD BE EXCAVATED AND SEGREGATED INTO
HAZARDOUS AND NON HAZARDOUS.  AFTER ANALYSIS, LANDFILL MATERIAL CONSIDERED TO BE HAZARDOUS  WOULD BE DISPOSED
OF IN AN OFF-SITE USEPA APPROVED LANDFILL. NON-HAZARDOUS WASTES WOULD BE COMPACTED TO REDUCE THE VOLUME OF
THE WASTE AND TO REDUCE THE POTENTIAL FOR SETTLEMENT WITHIN THE NEW LANDFILL, AND DISPOSED OF IN THE NEW
ON-SITE LANDFILL.

THE CAPITAL COST OF THIS ALTERNATIVE IS $54,404,600.  THE O&M COST IS $134,000.  THE TOTAL PRESENT WORTH COST
OVER A 30 YEAR PERIOD CONSIDERING AN INTEREST RATE OF 5 PERCENT IS $ 56,766,600.  THE TIME REQUIRED TO
IMPLEMENT THIS ALTERNATIVE IS 7.5 YEARS. KEY ARARS ADDRESSED WITH THIS ALTERNATIVE ARE OHIO CLOSURE
REQUIREMENTS FOR LANDFILLS AND SITING CRITERIA FOR CONSTRUCTION OF NEW LANDFILLS.

ALTERNATIVE 6: MULTI-LAYER CAP WITH SUBSURFACE BARRIER

THE PURPOSE OF THIS ALTERNATIVE IS TO ISOLATE THE LANDFILL FROM INFILTRATION, INCLUDING LATERAL INFILTRATION
FROM THE GROUNDWATER FLOWING THROUGH STREAM VALLEY A AND VERTICAL INFILTRATION THROUGH THE   GROUND SURFACE. 
THE CAP WOULD PREVENT INFILTRATION OF PRECIPITATION FROM THE LANDFILL SURFACE AND SHALLOW GROUNDWATER FROM
THE SOUTH.  AT THE SAME TIME THE CAP WOULD LOWER THE WATER TABLE UNDER THE LANDFILL BY   AN ESTIMATED 3 TO 7
FEET.  THIS WOULD INCREASE THE POTENTIAL FOR GROUNDWATER IN THE EASTERN SIDE OF THE SHALLOW AQUIFER TO FLOW
UNDER THE LANDFILL THEREBY REDUCING CONTAMINANT FLOW SOUTHWARD, INTO THE COAL MINE  AQUIFER.  A SUBSURFACE
BARRIER AROUND THE WEST AND NORTH OF THE LANDFILL WOULD MINIMIZE THE TRANSPORT OF CONTAMINANTS BY PREVENTING
GROUNDWATER FROM STREAM VALLEY A FROM FLOWING UNDER THE LANDFILL.

THE COMPONENTS OF ALTERNATIVE 6 ARE:

   1.  INSTITUTIONAL CONTROLS
   2.  SITE FENCE
   3.  ALTERNATE WATER SUPPLY
   4.  MONITORING
   5.  SUBSURFACE STRUCTURAL SUPPORTS
   6.  SURFACE WATER CONTROLS
   7.  MULTI-LAYER CAP
   8.  LEACHATE COLLECTION SYSTEM



   9.  SLURRY WALL
   10. WETLANDS REPLACEMENT

COMPONENTS SIMILAR TO ALTERNATIVE 3

ITEMS 1 THROUGH 8 OF ALTERNATIVE 3 WOULD BE PERFORMED WITH THE EXCEPTION THAT POND 3 WOULD NOT BE REMOVED. 
ITEM 10 AS DESCRIBED IN ALTERNATIVE 3, WOULD ALSO BE INCLUDED WITH ALTERNATIVE 6.

9. SLURRY WALL

A LOW-PERMEABILITY, SUBSURFACE VERTICAL BARRIER WOULD BE CONSTRUCTED AROUND THE EASTERN AND NORTHERN SIDES OF
THE EXISTING LANDFILL TO DIVERT GROUNDWATER IN THE SHALLOW AQUIFER AROUND THE LANDFILL AS ILLUSTRATED ON
FIGURE 16.  A SOIL-BENTONITE SLURRY WALL WOULD WORK BEST IN THE MINE SPOIL AND ALLUVIUM ENCOUNTERED IN STREAM
VALLEY A.  AFTER STREAM VALLEY A IS REGRADED, AND THE MULTI-LAYER CAP WITH LEACHATE COLLECTION IS  
INSTALLED, THE SLURRY WALL WOULD BE CONSTRUCTED FROM THE GROUND SURFACE TO THE TOP OF COMPETENT BEDROCK. 
BEDROCK IN STREAM VALLEY A IS A SANDY SHALE OF THE ALLEGHENY GROUP, WHICH ALSO FORMS THE FLOOR OF THE IDEAL
MINE.  AFTER REGRADING, THE DEPTH TO BEDROCK WOULD VARY FROM ABOUT 45 FEET BELOW THE SURFACE AT THE WESTERN
END OF VALLEY TO ABOUT 30 FEET IN THE AREA BETWEEN POND 1 AND THE LANDFILL.  ALONG THE EASTERN SIDE OF THE
LANDFILL THE SLURRY WALL WOULD RUN NORTH TO SOUTH AND WOULD TIE INTO THE FORMER FACE OF THE STRIP MINE
EXCAVATION WHERE IT WOULD CONTINUE UP ALONG THE SANDSTONE AND CLAYSTONE THAT OVERLIES THE IN-PLACE COAL.  THE
OVERALL AVERAGE DEPTH OF THE SLURRY WALL WOULD BE ABOUT 40 FEET.

THE CAPITAL COST OF THIS ALTERNATIVE IS $15,455,900.  THE O&M COST IS $245,000.  THE TOTAL PRESENT WORTH COST
OVER A 30 YEAR PERIOD CONSIDERING AN INTEREST RATE OF 5 PERCENT IS $19,627,900. THE TIME REQUIRED TO
IMPLEMENT THIS ALTERNATIVE IS 3 YEARS.  KEY ARARS ADDRESSED WITH THIS ALTERNATIVE IS OHIO CLOSURE
REQUIREMENTS FOR LANDFILLS AND THE SDWA MCLS.

ALTERNATIVE NO. 7: GROUNDWATER EXTRACTION AND ON-SITE TREATMENT

THIS ALTERNATIVE IS THE SAME AS ALTERNATIVE 4, MULTI-LAYER CAP, GROUNDWATER EXTRACTION AND ON-SITE TREATMENT,
SHOWN ON FIGURE 14 EXCEPT THAT A MULTI-LAYER CAP AND LEACHATE COLLECTION SYSTEM WOULD NOT BE   INSTALLED.  AS
WITH ALTERNATIVE 2, ALTERNATIVE 7 ATTEMPTS TO MEET THE REMEDIAL ACTION OBJECTIVES THROUGH INSTITUTIONAL
ACTIONS AND MONITORING WITH THE ADDED ADVANTAGE OF TREATING GROUNDWATER FROM THE SHALLOW   AQUIFER.

THE COMPONENTS OF ALTERNATIVE 7 ARE:

   1. INSTITUTIONAL CONTROLS
   2. SITE FENCE
   3. ALTERNATE WATER SUPPLY
   4. MONITORING
   5. SURFACE WATER CONTROLS
   6. EXTRACTION WELL SYSTEM
   7. ON-SITE WATER TREATMENT PLANT
   8. DISCHARGE OF TREATED WATER TO SURFACE WATER
   9. WETLANDS REPLACEMENT

ALTHOUGH THIS ALTERNATIVE MEETS THE FOUR REMEDIAL OBJECTIVES DISCUSSED ON PAGE 16 OF THIS SECTION, THIS
ALTERNATIVE DOES NOT ADDRESS ONE KEY ARAR WHICH IS THE OHIO LANDFILL CLOSURE REQUIREMENT.

ALTERNATIVE NO. 8: MULTI-LAYER RCRA CAP WITH UPGRADE OF THE BYESVILLE WATER TREATMENT PLANT.

ALTERNATIVE 8 IS THE SAME AS ALTERNATIVE 3, MULTI-LAYER RCRA CAP, WITH THE ADDITION OF AN UPGRADE TO THE
BYESVILLE WATER TREATMENT PLANT TO PREVENT ANY CONTAMINATION FROM THE FULTZ LANDFILL SITE THAT MIGHT MIGRATE
TO THE BYESVILLE PLANT NO. 2 FROM ENTERING THE PUBLIC DRINKING WATER SUPPLY.  THE UPGRADE TO THE BYESVILLE
WATER TREATMENT PLANT WOULD CONSIST OF A WELL-HEAD TREATMENT SYSTEM TO TREAT SITE RELATED CONTAMINANTS.  THIS
ALTERNATIVE ACHIEVES THE REMEDIAL ACTION OBJECTIVES BOTH BY INSTITUTIONAL CONTROLS AND BY INSURING A SAFE
DRINKING WATER SUPPLY REGARDLESS OF INCREASES IN CONTAMINANT CONCENTRATIONS, IF ANY, IN  THE DEEPER COAL MINE



AQUIFER.

THE COMPONENTS OF ALTERNATIVE 8 ARE:

   1.  INSTITUTIONAL CONTROLS
   2.  SITE FENCE
   3.  ALTERNATE WATER SUPPLY
   4.  MONITORING
   5.  SUBSURFACE STRUCTURAL SUPPORTS
   6.  SURFACE WATER CONTROLS
   7.  MULTI-LAYER CAP
   8.  LEACHATE COLLECTION SYSTEM
   9.  UPGRADE OF THE BYESVILLE WATER TREATMENT PLANT
   10. WETLANDS REPLACEMENT

THIS ALTERNATIVE MEETS THE FOUR REMEDIAL OBJECTIVES DISCUSSED ON PAGE 16 OF THIS SECTION.  HOWEVER, IT ALLOWS
GROUNDWATER CONTAMINATION TO SPREAD THROUGH APPROXIMATELY 1 MILE OF AQUIFER BEFORE BEING TREATED AT THE
BYESVILLE WATER TREATMENT PLANT.  IT IS USEPA POLICY TO INTERCEPT AND COLLECT CONTAMINATED GROUNDWATER AS
CLOSE TO THE SOURCE AS POSSIBLE.  BY ALLOWING CONTAMINATED GROUNDWATER TO SPREAD AND TREATING IT WHEN IT GETS
TO THE BYESVILLE WATER TREATMENT PLANT, A LARGE PORTION OF THE AQUIFER WILL BECOME CONTAMINATED.

ALTERNATIVE NO. 9: ON-SITE LANDFILL WITH GROUNDWATER EXTRACTION AND TREATMENT

ALTERNATIVE 9 IS A COMBINATION OF ALTERNATIVE 5, ON-SITE RCRA LANDFILL WITH THE GROUNDWATER EXTRACTION AND
THE ON-SITE TREATMENT SYSTEM OF ALTERNATIVE 4.  THE ARRAY OF GROUNDWATER EXTRACTION WELLS CONSISTS OF 8  
WELLS INSTEAD OF THE 12 WELLS USED IN ALTERNATIVE 4.  ONLY 8 WELLS WOULD BE USED BECAUSE THE WELLS IN
ALTERNATIVE 4 THAT WERE INTENDED TO CUT OFF THE MIGRATION OF CONTAMINANTS FROM THE EXISTING LANDFILL TO THE
COAL MINE AQUIFER WOULD NOT BE NEEDED ONCE THE LANDFILL WASTE IS RELOCATED. ALTERNATIVE 9 MEETS THE REMEDIAL
ACTION OBJECTIVES IN THE SAME MANNER AS ALTERNATIVE 5 WITH THE ADDED BENEFIT OF EXTRACTING CONTAMINATED
GROUNDWATER FROM THE SHALLOW AQUIFER FOR TREATMENT.

THE COMPONENTS OF ALTERNATIVE 9 ARE:

   1.  INSTITUTIONAL CONTROLS
   2.  SITE FENCE
   3.  ALTERNATE WATER SUPPLY
   4.  MONITORING
   5.  SURFACE WATER CONTROLS
   6.  OVER-EXCAVATION OF THE UNDERGROUND MINE
   7.  ROCK UNDERDRAIN
   8.  EROSION AND SEDIMENT CONTROLS
   9.  DEWATERING FACILITIES
   10. RCRA EQUIVALENT ON-SITE LANDFILL
   11. EXTRACTION WELL SYSTEM
   12. ON-SITE WATER TREATMENT PLANT
   13. DISCHARGE OF TREATED WATER TO SURFACE WATER
   14. WETLANDS REPLACEMENT

ALTHOUGH THIS ALTERNATIVE MEETS THE FOUR REMEDIAL OBJECTIVES DISCUSSED ON PAGE 16 OF THIS SECTION, THIS
ALTERNATIVE DOES NOT ADDRESS ONE KEY ARAR WHICH IS THE OHIO LANDFILL SITING CRITERIA.

ALTERNATIVE NO. 10: COAL MINE AQUIFER CUT-OFF BARRIER

ALTERNATIVE 10 MEETS THE REMEDIAL ACTION OBJECTIVES BY A COMBINATION OF THE INSTITUTIONAL ACTIONS OF
ALTERNATIVE 2, AND THE INSTALLATION OF A LOW PERMEABILITY BARRIER WITHIN THE COAL MINE AQUIFER. THE CUT-OFF
BARRIER WOULD EFFECTIVELY PREVENT THE MIGRATION OF CONTAMINANTS FROM THE EXISTING LANDFILL AND SHALLOW
AQUIFER INTO THE COAL MINE AQUIFER.



THE COMPONENTS OF ALTERNATIVE 10 ARE:

   1. INSTITUTIONAL CONTROLS
   2. SITE FENCE
   3. ALTERNATE WATER SUPPLY
   4. MONITORING
   5. EROSION AND SEDIMENT CONTROLS
   6. DEWATERING FACILITIES
   7. LOW PERMEABILITY COMPACTED CLAY CUT-OFF BARRIER
   8. SURFACE WATER CONTROL
   9. WETLANDS RESTORATION

INSTITUTIONAL CONTROLS, SITE FENCE, ALTERNATE WATER SUPPLY, AND MONITORING ITEMS 1 THROUGH 4 OF ALTERNATIVE 2
WOULD BE PERFORMED.  ITEM 9 AS DESCRIBED IN ALTERNATIVE 3, WOULD ALSO BE INCLUDED WITH ALTERNATIVE 10.

5. EROSION AND SEDIMENT CONTROLS TEMPORARY EROSION AND SEDIMENTATION CONTROLS SUCH AS SILT FENCES,   HAY-BAIL
SILTATION BARRIERS AND SMALL DIVERSION CHANNELS WOULD BE INSTALLED AS NEEDED TO PREVENT EROSION DURING THE
CONSTRUCTION OF THE CUT-OFF BARRIER.  BECAUSE THE EXCAVATION AND CONSTRUCTION OF THE BARRIER   CAN BE STAGED
TO PROCEED FROM ONE END TO THE OTHER, NO PERMANENT DIVERSION CHANNELS OR SEDIMENT PONDS WOULD BE NEEDED.

6. DEWATERING FACILITIES

TEMPORARY DEWATERING FACILITIES CONSISTING OF WELL POINTS AND SUMP PUMPS WOULD PROBABLY BE REQUIRED DURING
THE EXCAVATION OF THE TRENCH FOR THE CUT-OFF BARRIER TO CONTROL THE SEEPAGE OF GROUNDWATER INTO THE
EXCAVATION.  A LINE OF WELL POINTS WILL BE INSTALLED ALONG SIDES OF THE EXCAVATION TO LOWER THE WATER TABLE
AS NEEDED DURING CONSTRUCTION. WATER THAT SEEPS INTO THE EXCAVATION FROM THE COAL MINE AQUIFER WOULD BE
REMOVED WITH SUMP PUMPS.  TEMPORARY FACILITIES MEETING ALL APPLICABLE FEDERAL AND STATE REQUIREMENTS WOULD BE
BUILT TO HOLD THE EXTRACTED WATER FOR TESTING AND TREATMENT OR DISPOSAL.

7. LOW PERMEABILITY COMPACTED CLAY CUT-OFF BARRIER

CONSTRUCTION OF A 2,400-FEET LONG CUT-OFF BARRIER IN THE COAL MINE AQUIFER WOULD BEGIN WITH THE EXCAVATION OF
A TRENCH FROM THE GROUND SURFACE TO THE FLOOR OF THE COAL MINE.  THE TRENCH WOULD BE 20-FEET WIDE AT THE
BOTTOM AND FROM 50 TO 180 FEET WIDE AT THE GROUND SURFACE.  IT WOULD EXTEND FROM THE INTACT COAL TO THE NORTH
OF STREAM VALLEY A THROUGH THE FORMER IDEAL MINE, STREAM VALLEY A BETWEEN POND 1A AND POND 1, THROUGH THE
FORMER IDEAL MINE WEST AND SOUTH OF THE EXISTING LANDFILL TO THE INTACT COAL ON THE NORTHERN SIDE OF STREAM
VALLEY B.  THE DEPTH OF THE TRENCH WOULD VARY FROM 36 FEET NEAR STREAM A TO 115 FEET AT THE
CREST OF THE HILL SOUTH OF POND 1.  THE AVERAGE DEPTH WOULD BE ABOUT 80 FEET AND WOULD REQUIRE THE REMOVAL OF
AN ESTIMATED 610,000 CUBIC YARDS OF MATERIAL APPROXIMATELY 60 PERCENT OF WHICH WOULD BE ROCK.  THE TRENCH
WOULD BE FILLED WITH COMPACTED CLAY TO ACHIEVE A PERMEABILITY OF LESS THAN 10-7 CM/SECOND.  THE CLAY BACKFILL
WOULD EXTEND TO WITHIN 3 FEET OF THE ORIGINAL GROUND SURFACE.  THE UPPERMOST 3 FEET OF THE EXCAVATION WOULD
BE BACKFILLED WITH RANDOM FILL AND COVERED WITH SUFFICIENT TOPSOIL TO PERMIT REVEGETATION OF THE DISTURBED
AREA.

8. SURFACE WATER CONTROL

PART OF THE CUT-OFF BARRIER WOULD INTERSECT STREAM VALLEY A BETWEEN POND 1A AND POND 1.  DURING THE
EXCAVATION AND BACKFILLING OF THE CUT-OFF TRENCH, STREAM A WOULD HAVE TO BE TEMPORARILY RE-ROUTED AROUND THE
EXCAVATION.  TO ACCOMPLISH, THE EXCAVATION WOULD PROCEED IN STAGES TO ALLOW STREAM A TO BE DIVERTED THROUGH A
SERIES OF CHANNELS CIRCUMVENTING THE EXCAVATION AREA.

ALTHOUGH THIS ALTERNATIVE MEETS THE FOUR REMEDIAL OBJECTIVES DISCUSSED ON PAGE 16 OF THIS SECTION, THIS
ALTERNATIVE DOES NOT ADDRESS ONE KEY ARAR WHICH IS THE OHIO LANDFILL CLOSURE REQUIREMENT.

SCREENING OF ALTERNATIVES

ALTERNATIVES WERE INITIALLY DEVELOPED TO BE EVALUATED AGAINST THE SHORT- AND LONG-TERM ASPECTS OF THREE BROAD



CRITERIA: EFFECTIVENESS, IMPLEMENTABILITY, AND COST.  ALTERNATIVES WERE EVALUATED GENERALLY IN THE SCREENING
STAGE, THEN IN MORE DETAIL IN THE DETAILED ANALYSIS OF ALTERNATIVES.  OF THE 10 ALTERNATIVES THAT WERE
DEVELOPED TO MEET THE REMEDIAL ACTION OBJECTIVES, 4 WERE ELIMINATED IN THE SCREENING STAGE.   RATIONALE FOR
SCREENING OUT ALTERNATIVES 7 THROUGH 10 IS AS FOLLOWS.

ALTERNATIVE 7: GROUNDWATER EXTRACTION (WITHOUT CAP)

ALTERNATIVE 7 WAS NOT CARRIED FORWARD FOR DETAILED ANALYSIS BECAUSE, WITHOUT THE INSTALLATION OF A CAP, IT
DID NOT PROVIDE ADEQUATE CLOSURE OF THE EXISTING LANDFILL.  IT WOULD BE LESS EFFECTIVE IN PREVENTING THE  
SPREAD OF CONTAMINATION BECAUSE IT WOULD NOT ADDRESS THE VERTICAL MIGRATION OF CONTAMINANTS THROUGH THE
BEDROCK LAYER BETWEEN THE EXISTING LANDFILL AND THE COAL MINE AQUIFER.  ALTHOUGH THE COST WOULD BE MUCH  
LOWER THAN ALTERNATIVES 3 THROUGH 6, THE GROUNDWATER EXTRACTION SYSTEM WOULD NEED TO BE OPERATED INDEFINITELY
BECAUSE THERE WOULD BE NO REDUCTION IN CONTAMINANT TRANSPORT BY INFILTRATION OF PRECIPITATION THROUGH THE
EXISTING LANDFILL.

ALTERNATIVE 8: CAP WITH UPGRADE OF THE BYESVILLE WATER TREATMENT PLANT.

ALTERNATIVE 8 WAS NOT CARRIED FORWARD FOR DETAILED ANALYSIS BECAUSE THE ANALYSIS OF CONTAMINANT TRANSPORT
FROM THE FULTZ LANDFILL SITE TO THE COAL MINE AQUIFER UTILIZING A TWO DIMENSIONAL SOLUTE MODEL INDICATED  
THAT THE EFFECTS OF THE FULTZ LANDFILL SITE ON THE BYESVILLE WATER SUPPLY WELL ARE MINIMAL AT PRESENT BUT MAY
BE MORE SIGNIFICANT IN THE FUTURE.  THIS ALTERNATIVE ALLOWS GROUNDWATER CONTAMINATION TO SPREAD THROUGH
APPROXIMATELY 1 MILE OF AQUIFER BEFORE BEING TREATED AT THE BYESVILLE WATER TREATMENT PLANT.  AS STATED ON
PAGE 26 OF THIS SECTION, CONTAMINATED GROUNDWATER SHOULD BE INTERCEPTED AND COLLECTED AS CLOSE TO THE SOURCE
AS POSSIBLE.  THE COST OF REMEDIATION OF 1 MILE OF CONTAMINATED AQUIFER IN THE FUTURE IS MUCH GREATER THAN
THE PRESENT COST OF CONTAINING THE CONTAMINATION.

ALTERNATIVE 9:     ON-SITE LANDFILL WITH GROUNDWATER EXTRACTION

ALTERNATIVE 9 WAS NOT CARRIED FORWARD FOR DETAILED ANALYSIS BECAUSE IT WOULD NOT BE NECESSARY TO COLLECT AND
TREAT GROUNDWATER ONCE THE SOURCE OF CONTAMINATION (THE LANDFILL) HAS BEEN REMOVED. ADDITIONALLY, THE  
CONSTRUCTION ON-SITE WOULD NOT MEET OHIO SOLID WASTE LANDFILL SITING REQUIREMENTS.  ALTHOUGH THE CLEANUP TIME
FOR THE SHALLOW AQUIFER WOULD POTENTIALLY BE SHORTER WITH GROUNDWATER EXTRACTION AND TREATMENT, THE  
ADDITIONAL EXPENSE OF AN EXTRACTION AND TREATMENT SYSTEM IS NOT JUSTIFIED.  THE COST OF GROUNDWATER
EXTRACTION AND TREATMENT WOULD MAKE ALTERNATIVE 9 SUBSTANTIALLY HIGHER THAN ALTERNATIVE 5 - ON-SITE  
LANDFILL.

ALTERNATIVE 10: COAL MINE AQUIFER CUT-OFF BARRIER.

ALTERNATIVE 10 WOULD BE THE MOST EFFECTIVE ALTERNATIVE FOR PREVENTING THE OFF-SITE MIGRATION OF CONTAMINANTS
FROM THE FULTZ LANDFILL SITE THROUGH THE COAL MINE AQUIFER.  HOWEVER, THE HIGHEST RISKS THAT WERE IDENTIFIED
IN THE RISK ASSESSMENT WERE ATTRIBUTED TO FUTURE USE OF ON-SITE GROUNDWATER.  ALTERNATIVE 10 WOULD ADDRESS
RISKS FROM USE OF THE ON-SITE GROUNDWATER WITH SITE ACCESS AND USE RESTRICTIONS ONLY, MAKING IT NO MORE
EFFECTIVE THAN ALTERNATIVE 2 AT REDUCING THE HIGHEST RISKS. ALTHOUGH THE TECHNOLOGIES USED TO IMPLEMENT
ALTERNATIVE 10 ARE COMMON AND READILY AVAILABLE, AN EXCAVATION OF THIS SIZE INVOLVING THE MOVEMENT OF 700,000
CUBIC YARDS OF EARTH AND ROCK AND THE IMPORTATION OF A NEAR EQUAL QUANTITY OF CLAY WOULD BE AN ENORMOUS TASK. 
CONTROLLING THE INFILTRATION OF GROUNDWATER FROM THE COAL MINE AQUIFER MIGHT ALSO PROVE VERY DIFFICULT. 
BECAUSE IT IS NOT MORE EFFECTIVE IN REDUCING THE MAJOR RISKS AT THE FULTZ LANDFILL SITE, WOULD BE COSTLY AND
DIFFICULT TO IMPLEMENT, AND WITHOUT THE INSTALLATION OF A CAP WOULD NOT PROVIDE ADEQUATE CLOSURE OF THE
EXISTING LANDFILL, ALTERNATIVE 10 WAS NOT CARRIED FORWARD FOR DETAILED ANALYSIS.

#SCAA
VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THIS CRITERION ADDRESSES WHETHER OR NOT A REMEDY PROVIDES ADEQUATE PROTECTION, AND DESCRIBES HOW RISKS ARE
ELIMINATED, REDUCED OR CONTROLLED THROUGH TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS.



ALTERNATIVE 1 DOES NOT ELIMINATE, REDUCE OR CONTROL THE CURRENT AND FUTURE POTENTIAL RISKS TO HUMAN HEALTH
AND THE ENVIRONMENT ASSOCIATED WITH THE FULTZ LANDFILL.  ALTERNATIVE 2 DOES NOT REDUCE RISKS TO THE
ENVIRONMENT.  ALL OF THE ALTERNATIVES EXCEPT 1 AND 2 REDUCE THE CURRENT AND FUTURE POTENTIAL RISKS TO HUMAN
HEALTH AND ENVIRONMENT ASSOCIATED WITH THE FULTZ LANDFILL.

COMPLIANCE WITH ARARS

THIS CRITERIA ADDRESSES WHETHER OR NOT A REMEDY WILL MEET ALL OF THE APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) OF OTHER ENVIRONMENTAL STATUTES AND/OR PROVIDE GROUNDS FOR INVOKING A WAIVER.  A WAIVER
WOULD BE ALLOWED ONLY IF THE CHOSEN REMEDY IS CONSIDERED TO BE AN IMPROVEMENT OVER OTHER REMEDIES THAT DO
COMPLY WITH ARARS.  ARARS ARE DIVIDED INTO ACTION, LOCATION, AND CHEMICAL SPECIFIC CATEGORIES.

1. ACTION SPECIFIC ARARS ARE REQUIREMENTS THAT SET CONTROLS OR RESTRICTIONS ON DESIGN, IMPLEMENTATION, AND
PERFORMANCE LEVELS OF ACTIVITIES RELATED TO THE MANAGEMENT OF HAZARDOUS SUBSTANCES, POLLUTANTS, OR
CONTAMINANTS.

2. LOCATION SPECIFIC ARARS ARE REQUIREMENTS THAT RESTRICT REMEDIAL ACTIONS BASED ON THE LOCATION OR
CHARACTERISTICS OF THE SITE OR ITS IMMEDIATE ENVIRONS.

3. CHEMICAL SPECIFIC ARARS ARE REQUIREMENTS THAT SET PROTECTIVE CLEANUP LEVELS FOR CHEMICALS OF CONCERN, OR
ARE USED TO INDICATE AN ACCEPTABLE LIMIT OF DISCHARGE ASSOCIATED WITH A REMEDIAL ACTION.

ALTERNATIVE 2, INSTITUTIONAL ACTIONS AND MONITORING, DOES NOT MEET ARARS FOR THE FULTZ LANDFILL SITE.  ARARS
NOT ADDRESSED BY THIS ALTERNATIVE ARE: CLOSURE OF THE EXISTING LANDFILL ACCORDING TO STATE STANDARDS; MCLS
WOULD BE EXCEEDED IN THE SHALLOW OR DEEP MINE AQUIFERS FOR LEAD, ANTIMONY, BERYLLIUM, AND VINYL CHLORIDE; AND
MAXIMUM LEACHATE CONCENTRATIONS WOULD CONTINUE TO EXCEED SURFACE WATER CRITERIA FOR   DISCHARGES TO WILLS
CREEK FOR AT LEAST FOUR ORGANIC AND INORGANIC COMPOUNDS.  ALTERNATIVE 5 DOES NOT MEET ARARS BECAUSE IT DOES
NOT MEET STATE OF OHIO SOLID WASTE LANDFILL SITING CRITERIA.  ALTERNATIVES 3, 4 AND 6 WOULD MEET ALL FEDERAL
AND STATE ENVIRONMENTAL REQUIREMENTS. SINCE ALTERNATIVES 2 AND 5 FAILED TO MEET THIS CRITERIA THEY WILL BE
ELIMINATED FROM FURTHER CONSIDERATION.  ALTERNATIVES 3, 4 AND 6 WILL BE CARRIED FORWARD IN THE COMPARISON.

LONG-TERM EFFECTIVENESS AND PERMANENCE

LONG-TERM EFFECTIVENESS REFERS TO THE ABILITY OF A REMEDY TO MAINTAIN RELIABLE PROTECTION OF HUMAN HEALTH AND
THE ENVIRONMENT OVER TIME ONCE CLEANUP GOALS HAVE BEEN MET.

THE REDUCTION IN LONG-TERM EFFECTIVENESS OF EACH OF THE ALTERNATIVES DEPENDS IN PART ON THE ENFORCEMENT OF
INSTITUTIONAL CONTROLS. ALTERNATIVE 4, PROVIDES AN ADVANTAGE OVER ALTERNATIVES 3 AND 6 BECAUSE CONTAMINATED
GROUNDWATER IS EXTRACTED AND TREATED.  BY REMOVING CONTAMINATED GROUNDWATER ALTERNATIVE 4 PROVIDES FOR A
GREATER DEGREE OF PERMANENCE IN GROUNDWATER CLEANUP.  ALTERNATIVE 4 ALSO PROVIDES HYDRAULIC CONTAINMENT OF
CONTAMINANTS FROM THE EXISTING LANDFILL.  BY NOT ALLOWING GROUNDWATER CONTAMINATION TO SPREAD, ALTERNATIVE 4
ALSO PROVIDES A GREATER DEGREE OF LONG-TERM EFFECTIVENESS.  ALTERNATIVE 6 PROVIDES A PARTIAL BARRIER TO
CONTAMINANT MIGRATION.  ALTERNATIVE 3 PROVIDES ONLY CONTROL OVER INFILTRATION INDUCED MIGRATION OF
CONTAMINANTS.  LISTED IN THE ORDER OF OVERALL LONG-TERM EFFECTIVENESS FROM THE MOST EFFECTIVE TO THE LEAST
EFFECTIVE; THEY ARE:

MOST LONG-TERM EFFECTIVE

ALTERNATIVE NO. 4: MULTI-LAYER CAP WITH GROUNDWATER TREATMENT

ALTERNATIVE NO. 6: MULTI-LAYER CAP WITH SUBSURFACE BARRIER
ALTERNATIVE NO. 3: MULTI-LAYER CAP

LEAST LONG-TERM EFFECTIVE

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT



REDUCTION OF TOXICITY, MOBILITY, OR VOLUME REFERS TO THE ANTICIPATED PERFORMANCE OF THE TREATMENT
TECHNOLOGIES EMPLOYED UNDER EACH REMEDY.

ALTERNATIVE 4 PROVIDES THE GREATEST REDUCTION IN TOXICITY AND VOLUME OF HAZARDOUS MATERIALS.  ALTERNATIVE 4
ACHIEVES THE SAME REDUCTION IN MOBILITY AND TOXICITY AS ALTERNATIVE 3 PLUS AN ADDITIONAL 6 MILLION   GALLONS
OF CONTAMINATED GROUNDWATER PER YEAR WOULD BE EXTRACTED AND TREATED.  BASED ON THE HELP MODEL, OVER A 25 YEAR
PERIOD, AN ESTIMATED 526,000 GALLONS PER YEAR OF LEACHATE WOULD BE COLLECTED AND TREATED ON  SITE.  THE
ON-SITE TREATMENT OF GROUNDWATER AND LEACHATE WOULD PRODUCE RESIDUALS IN THE FORM OF METAL CONTAMINATED
SLUDGES.  LISTED IN THE ORDER OF OVERALL REDUCTION OF TOXICITY, MOBILITY AND VOLUME THROUGH   TREATMENT FROM
THE GREATEST REDUCTION TO THE LEAST REDUCTION, THEY ARE:

GREATEST REDUCTION

ALTERNATIVE NO. 4: MULTI-LAYER CAP WITH GROUNDWATER TREATMENT
ALTERNATIVE NO. 6: MULTI-LAYER CAP WITH SUBSURFACE BARRIER
ALTERNATIVE NO. 3: MULTI-LAYER CAP

LEAST REDUCTION

SHORT-TERM EFFECTIVENESS

SHOT-TERM EFFECTIVENESS INVOLVES THE PERIOD OF TIME NEEDED TO ACHIEVE PROTECTION AND ANY ADVERSE IMPACTS ON
HUMAN HEALTH AND THE ENVIRONMENT THAT MAY BE POSED DURING THE CONSTRUCTION AND IMPLEMENTATION PERIOD   UNTIL
CLEANUP GOALS ARE ACHIEVED.

ALTERNATIVE 4 ACHIEVES REMEDIAL ACTION GOALS IN AN ESTIMATED RANGE OF 4-14 YEARS.  ALTERNATIVES 3 AND 6 ARE
ESTIMATED TO ACHIEVE REMEDIAL ACTION GOALS BETWEEN 13-46 YEARS.  ALTHOUGH ALTERNATIVE 4 REQUIRES A   SOMEWHAT
LONGER TIME FOR CONSTRUCTION, IT IS ESTIMATED TO ACHIEVE REMEDIAL ACTION GOALS IN THE LEAST AMOUNT OF TIME. 
ALTERNATIVE 6 POSES THE GREATEST RISK TO WORKERS DURING CONSTRUCTION BECAUSE OF THE EXCAVATION OF THE SLURRY
WALL.  RELEASES OF AIRBORNE CONTAMINANTS COULD OCCUR DURING THE EXCAVATION OPERATION.  ALTERNATIVES 3 AND 6
POSE A GREATER RISK TO THE COMMUNITY BECAUSE LEACHATE WILL BE HAULED OFF-SITE. LISTED IN THE ORDER OF
SHORT-TERM EFFECTIVENESS IN ACHIEVING REMEDIAL ACTION GOALS FROM THE MOST EFFECTIVE TO THE LEAST EFFECTIVE,
THEY ARE:

MOST EFFECTIVE IN THE SHORT TERM

ALTERNATIVE NO. 4: MULTI-LAYER CAP WITH GROUNDWATER TREATMENT
ALTERNATIVE NO. 3: MULTI-LAYER CAP
ALTERNATIVE NO. 6: MULTI-LAYER CAP WITH SUBSURFACE BARRIER

LEAST EFFECTIVE IN THE SHORT TERM

IMPLEMENTABILITY

IMPLEMENTABILITY REFERS TO THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A REMEDY, INCLUDING THE
AVAILABILITY OF GOODS AND SERVICES NEEDED TO IMPLEMENT THE CHOSEN REMEDY.

IMPLEMENTATION OF INSTITUTIONAL CONTROLS LISTED UNDER EACH ALTERNATIVE BEING EVALUATED AND THE EASE OF
IMPLEMENTATION IS TO SOME DEGREE DEPENDANT UPON PUBLIC ACCEPTANCE.  ALL OF THE ALTERNATIVES ARE RELATIVELY
EASY TO IMPLEMENT, USE WIDELY AVAILABLE EQUIPMENT AND MATERIALS, AND WELL ESTABLISHED RELIABLE METHODS. 
INSTALLATION OF THE SLURRY WALL OF ALTERNATIVE 6 IN THE STRIP MINE SPOIL OF STREAM VALLEY A MAY BE DIFFICULT
BECAUSE OF THE NATURE OF STRIP MINE SPOIL.  A DETAILED DESIGN INVESTIGATION WOULD HAVE TO BE PERFORMED TO
ASSURE THAT A SLURRY WALL WILL BE COST EFFECTIVE AND PRACTICAL TO IMPLEMENT.  ALTERNATIVE 4   WOULD BE LESS
DIFFICULT THAN ALTERNATIVE 6, BUT WOULD BE MORE DIFFICULT TO IMPLEMENT THAN ALTERNATIVE 3 BECAUSE WELL
INSTALLATION WOULD REQUIRE A DETAILED DESIGN INVESTIGATION IN ORDER TO DETERMINE THE OPTIMUM WELL PLACEMENT
AND PUMPING RATES.  ALTERNATIVE 4 WILL REQUIRE THE OFF-SITE DISPOSAL OF WATER TREATMENT RESIDUALS.  BASED ON
THE ABOVE DISCUSSION, ALTERNATIVE 3 WOULD BE THE EASIEST TO IMPLEMENT.  LISTED IN THE ORDER OF OVERALL EASE



OF IMPLEMENTATION FROM THE EASIEST TO IMPLEMENT TO THE MOST DIFFICULT TO IMPLEMENT, THEY ARE:

EASIEST TO IMPLEMENT

ALTERNATIVE NO. 3: MULTI-LAYER CAP
ALTERNATIVE NO. 4: MULTI-LAYER CAP WITH GROUNDWATER TREATMENT
ALTERNATIVE NO. 6: MULTI-LAYER CAP WITH SUBSURFACE BARRIER

MOST DIFFICULT TO IMPLEMENT

COST

COST CRITERIA INCLUDES CAPITAL COST, OPERATION AND MAINTENANCE COST, AND PRESENT WORTH COST WHICH INCLUDES
CAPITAL AND O & M COSTS.

ALL OF THE ALTERNATIVES HAVE ABOUT THE SAME TOTAL IMPLEMENTATION COST. ALTERNATIVE 3 HAS THE LOWEST CAPITAL
COST BUT PROJECTED OPERATING COSTS ARE HIGHER THAN ALTERNATIVE 4 DUE TO THE COST OF OFF-SITE LEACHATE
DISPOSAL.  ALTERNATIVE 6 ALSO HAS A SUBSTANTIAL COST ASSOCIATED WITH OFF-SITE DISPOSAL OF LEACHATE. LISTED IN
ORDER OF LEAST COSTLY TO MOST COSTLY; THEY ARE

LEAST COSTLY

ALTERNATIVE NO. 3: MULTI-LAYER CAP                        $ 18,906,900
ALTERNATIVE NO. 6: MULTI-LAYER CAP & SUBSURFACE BARRIER    $ 19,627,900
ALTERNATIVE NO. 4: MULTI-LAYER CAP & GROUNDWATER TREATMENT $ 19,480,700

MOST COSTLY

STATE ACCEPTANCE

STATE ACCEPTANCE INCLUDES WHETHER, BASED ON ITS REVIEW OF THE RI/FS AND PROPOSED PLAN, THE STATE AGENCY
(OEPA) CONCURS, OPPOSES, OR HAS NO COMMENT ON THE PREFERRED ALTERNATIVE.

USEPA HAS INVOLVED THE OEPA IN THE RI/FS AND REMEDY SELECTION PROCESS. OEPA WAS PROVIDED THE OPPORTUNITY TO
COMMENT ON THE RI/FS DOCUMENTS AND THE PROPOSED PLAN, AND TOOK PART IN THE PROPOSED PLAN PUBLIC MEETING
HELD IN BYESVILLE, OHIO ON JULY 11, 1991.  THE STATE OF OHIO HAS INDICATED THAT IT CONCURS ON THE CHOSEN
REMEDIAL ALTERNATIVE.  A LETTER FROM THE OEPA INDICATES THIS SUPPORT.  SEE ATTACHMENT 1.

COMMUNITY ACCEPTANCE

COMMUNITY ACCEPTANCE IS ASSESSED IN THE RECORD OF DECISION FOLLOWING A REVIEW OF THE PUBLIC COMMENTS RECEIVED
ON THE RI/FS AND THE PROPOSED PLAN.

USEPA SOLICITED INPUT FROM THE COMMUNITY ON THE REMEDIAL ALTERNATIVES PRESENTED IN THE PROPOSED PLAN FOR THE
FULTZ LANDFILL SITE.  VERBAL COMMENTS RECEIVED DURING THE PUBLIC MEETING INDICATED SUPPORT OF THE   CHOSEN
REMEDIAL ALTERNATIVE.  TWO WRITTEN COMMENTS WERE RECEIVED AND ARE ADDRESSED IN THE RESPONSIVENESS SUMMARY. 
SEE ATTACHMENT 2.

#SR
IX. SELECTED REMEDY

AFTER REVIEWING EACH REMEDIAL ALTERNATIVE DEVELOPED FOR THE FULTZ LANDFILL SITE, AND COMPARING THE
ALTERNATIVES AGAINST USEPA EVALUATION CRITERIA, THE USEPA RECOMMENDS ALTERNATIVE 4 - MULTI-LAYER CAP,
GROUNDWATER EXTRACTION AND ON-SITE TREATMENT, FOR ADDRESSING CONTAMINATION PROBLEMS AT THE SITE.  ALTERNATIVE
4 MEETS THE FOUR REMEDIAL ACTION OBJECTIVES DISCUSSED IN SECTION 7 OF THIS RECORD OF   DECISION.

THE COMPONENTS OF ALTERNATIVE 4 ARE:



1. INSTITUTIONAL CONTROLS WILL BE SOUGHT TO REDUCE EXPOSURE TO SITE CONTAMINANTS BY LEGALLY RESTRICTING
ACCESS TO THE SITE.  DEED RESTRICTIONS ON LAND AND WATER USE ON AND ADJACENT TO THE LANDFILL WOULD BE SOUGHT
FROM THE LANDFILL OWNER AND NEAR BY RESIDENTS.  A PUBLIC INFORMATION PROGRAM TO ADVISE NEARBY RESIDENTS OF
THE NATURE OF THE PROBLEM AT THE SITE WOULD BE ESTABLISHED.  THE USEPA WOULD REQUEST LOCAL MUNICIPALITIES TO
ENACT LOCAL AND ZONING ORDINANCES THAT WILL FORBID FUTURE USE OF THE SITE THAT WOULD EXPOSE HUMANS TO
CONTAMINATION, AND RESTRICTING THE DRILLING OF WELLS AND THE USE OF GROUNDWATER AND SURFACE WATER.

IN THE EVENT THAT INSTITUTIONAL CONTROLS ARE NOT VOLUNTARILY OBTAINED, THE SELECTED REMEDIAL ACTION MAY BE
RE-EVALUATED TO DETERMINE IF ADDITIONAL ACTIONS SHOULD BE IMPLEMENTED TO ENSURE THAT THE REMEDY IS PERMANENT
AND EFFECTIVE ON A LONG TERM BASIS.

2. A 6-FOOT HIGH CHAIN-LINK FENCE APPROXIMATELY 10,000 FEET IN LENGTH, WILL BE INSTALLED AROUND THE ENTIRE
FULTZ LANDFILL SITE TO RESTRICT ACCESS AND REDUCE DIRECT EXPOSURE TO SURFACE CONTAMINATION.  THE FENCE   WILL
BE TOPPED WITH BARBED WIRE AND EQUIPPED WITH WARNING SIGNS POSTED AT 100-FOOT INTERVALS ALONG THE FENCE.

3. ALTERNATE WATER SUPPLY

A WATER SUPPLY INVENTORY WILL BE CONDUCTED TO IDENTIFY ALL RESIDENTIAL WELLS THAT ARE DOWNGRADIENT AND
AFFECTED FROM THE FULTZ LANDFILL SITE. A SAMPLE WOULD BE TAKEN FROM EACH WELL AND ANALYZED USING ANALYTICAL
METHODS APPROPRIATE TO CHARACTERIZE WATER INTENDED FOR DRINKING. RESIDENCES WITH WELLS THAT ARE FOUND TO
PRESENT AN UNACCEPTABLE RISK DUE TO CONTAMINATION FROM THE FULTZ LANDFILL WILL BE CONNECTED TO THE MUNICIPAL
WATER SUPPLY.

4. MONITORING

LONG-TERM MONITORING OF SURFACE WATER, GROUNDWATER, COMBUSTIBLE GAS AND SEDIMENTS WILL BE PERFORMED IN
ACCORDANCE WITH APPLICABLE OHIO REGULATIONS FOR A MINIMUM OF 30 YEARS TO EVALUATE THE MIGRATION OF
CONTAMINANTS FROM THE LANDFILL AND TO MONITOR THE EFFECTIVENESS OF THE REMEDY.  THE ACTUAL MONITORING PLAN
WOULD BE DETERMINED DURING REMEDIAL DESIGN.

5. SUBSURFACE STRUCTURAL SUPPORTS WILL BE CONSTRUCTED FOR THE MINE VOIDS UNDER THE LANDFILL TO PREVENT DAMAGE
OF THE CAP BY SUBSEQUENT MINE SUBSIDENCE AND TO REDUCE THE POTENTIAL FOR BEDROCK FRACTURING BETWEEN THE
LANDFILL AND THE COAL MINE AQUIFER.  THERE ARE TWO STANDARD APPROACHES TO PROVIDING SUBSIDENCE SUPPORTS,
NAMELY, GROUT PILLARS AND MINE FLUSHING.  AS INDICATED IN THE PROPOSED PLAN, THE GROUT PILLAR   METHOD IS THE
PREFERRED METHOD TO PREVENT SUBSIDENCE.

6. SURFACE WATER AND SEDIMENT CONTROLS

PART OF STREAM VALLEY A NORTHEAST OF THE EXISTING LANDFILL WILL BE REGRADED TO ELIMINATE STANDING SURFACE
WATER, AND DIVERT RUNOFF AWAY FROM THE LANDFILL.  THIS WILL INCLUDE FILLING IN PONDS 2, 2A, AND 3 AND  
CONSTRUCTING A CLEAN WATER DIVERSION CHANNEL IN THE APPROXIMATE LOCATION OF STREAM A FROM THE WESTERN END OF
POND 1 TO THE CULVERT DOWNSTREAM OF POND 6 TO DIVERT RUNOFF AWAY FROM THE LANDFILL.  IN ORDER TO PROVIDE
SEDIMENT CONTROL FOR EARTH DISTURBANCES RESULTING FROM CAPPING THE LANDFILL, A SEDIMENT CONTROL POND WOULD BE
CONSTRUCTED IN AN AREA TO THE NORTHWEST OF POND 6.

7. MULTI-LAYER CAP

A BERM WILL BE CONSTRUCTED OF COMPACTED CLAY ALONG THE NORTHERN SIDE OF THE LANDFILL TO BRING THE TOE OF THE
CAP UP TO ELEVATION 835 FEET MSL AND REDUCE THE OVERALL SLOPE OF THE CAP TO ABOUT 5-1/2 PERCENT.  A  
STABILITY ANALYSIS WILL BE PERFORMED ON THE PROPOSED CAP AND BERM.  THE RESULTS WILL BE UTILIZED IN THE
REMEDIAL DESIGN.  IN ACCORDANCE WITH OAC CHAPTER 3745-27-11(G)(1)(C) THE SLOPE OF THE CAP MAY BE INCREASED TO
NO MORE THAN 25 PERCENT IF NECESSARY TO ACCOMMODATE A STABLE BERM.  THE ABOVE ENGINEERING STABILITY ANALYSIS
WILL DETERMINE THE OPTIMAL CAP AND BERM SLOPES FOR LONG-TERM STABILITY.  THE ANALYSIS WILL ALSO DETERMINE THE
EFFECT OF INCREASING THE SLOPE OF THE CAP ON THE STABILITY OF THE LINER AND THE POSSIBILITY FOR USING A LINER
SPECIFICALLY DESIGNED FOR INCREASED SLOPES.  AFTER CONSTRUCTING THE CONTAINMENT BERM, A   MULTI-LAYER CAP
WOULD BE INSTALLED OVER THE ENTIRE 30 ACRES OF THE LANDFILL.



A DETAILED SCHEMATIC OF THE MULTI-LAYER CAP IS PRESENTED IN FIGURE 11. CAP LAYERS WOULD INCLUDE (FROM THE
BOTTOM UP):

            *    RANDOM EARTH FILL REQUIRED IN PLACES TO GRADE OFF THE
                 EXISTING LANDFILL AND ESTABLISH AN EVEN SLOPE OF 5-1/2 PERCENT;

            *    A SYNTHETIC DRAINAGE LAYER FOR GAS COLLECTION WITH FILTER FABRIC ABOVE AND BELOW;

            *    A 24-INCH THICK COMPACTED CLAY LAYER (10-7 CM/S PERMEABILITY);

            *    A 40-MIL HDPE SYNTHETIC LINER;

            *    A SYNTHETIC DRAINAGE LAYER FOR INFILTRATION WITH FILTER FABRIC ABOVE;

            *    A 30-INCH THICK RANDOM EARTH FILL;

            *    A 6-INCH THICK TOPSOIL LAYER.

8. LEACHATE COLLECTION SYSTEM

THE LEACHATE COLLECTION SYSTEM WILL BE INSTALLED ALONG THE NORTHERN SIDE OF THE LANDFILL TO INTERCEPT
GROUNDWATER LEAVING THE LANDFILL.  A ROCK DRAIN WILL BE SLOPED TO A CENTRAL SUMP FROM WHICH THE ACCUMULATED
LEACHATE CAN BE PUMPED FOR ON-SITE TREATMENT.

9. EXTRACTION WELL SYSTEM

AN ARRAY OF EXTRACTION WELLS WILL BE INSTALLED IN THE SHALLOW AQUIFER TO; 1) LOWER THE WATER TABLE IN THE
LANDFILL AREA, 2) INTERCEPT AND HYDRAULICALLY CONTAIN GROUNDWATER MIGRATING INTO THE DEEP-MINE AQUIFER,   AND
3) COLLECT CONTAMINATED GROUNDWATER FOR TREATMENT THEREBY REDUCING THE VOLUME OF HAZARDOUS LIQUIDS ON SITE. 
THE ACTUAL AMOUNT, LOCATION, AND PUMPING RATES FOR THE EXTRACTION WELLS WILL BE DETERMINED DURING THE
PRE-DESIGN PHASE.

10. ON-SITE WATER TREATMENT PLANT

AN ON-SITE WATER TREATMENT PLANT WILL BE INSTALLED WHICH WILL REDUCE THE CONTAMINANT LEVELS SUFFICIENTLY FOR
DISCHARGE TO SURFACE WATER.  IF SLUDGE PRODUCED FROM THE ON-SITE TREATMENT SYSTEM IS FOUND TO BE HAZARDOUS IT
WILL BE DISPOSED OF IN ACCORDANCE WITH APPLICABLE FEDERAL LAND DISPOSAL RESTRICTIONS.  IF THE SLUDGE IS FOUND
TO BE NON-HAZARDOUS, IT STILL WILL BE DISPOSED OF IN AN APPROVED MANNER.  THE ON-SITE WATER TREATMENT SYSTEM
THAT IS BEING CONSIDERED FOR REMEDIATION OF LEACHATE AND GROUNDWATER AT THE FULTZ LANDFILL CONSISTS OF THE
FOLLOWING PROCESSES:

            *    OXIDATION
            *    PRECIPITATION
            *    FILTRATION
            *    CARBON ADSORPTION

THE FINAL TREATMENT SYSTEM SELECTION WILL BE BASED ON SAMPLES FROM THE EXTRACTION SYSTEM, AFTER IT IS
CONSTRUCTED AND FUNCTIONING.  A BENCH SCALE TREATABILITY STUDY WOULD BE CONDUCTED TO DETERMINE THE MOST  
EFFICIENT MANNER TO TREAT CONTAMINATED LEACHATE AND GROUNDWATER.

11. DISCHARGE OF TREATED WATER TO SURFACE WATER

DISCHARGE OF THE TREATMENT PLANT EFFLUENT WILL BE TO STREAM A DOWNSTREAM OF THE SEDIMENT POND BY WAY OF A
DEDICATED DISCHARGE PIPELINE.  THE DISCHARGE OF TREATMENT PLANT EFFLUENT WILL BE IN ACCORDANCE WITH
SUBSTANTIVE REQUIREMENTS OF OHIO REVISED CODE (ORC) CHAPTER 6111, THE NATIONAL POLLUTANT ELIMINATION SYSTEM
(NPDES) AND SECTION 402 OF THE CLEAN WATER ACT (CWA).



12. WETLANDS REPLACEMENT

SINCE THE DISTURBANCE OF WETLAND ENVIRONMENT IS ANTICIPATED FROM PROPOSED REMEDIAL ACTIVITIES A STUDY WILL BE
PERFORMED TO DELINEATE THE EXTENT OF WETLANDS AND DEVELOP A PLAN FOR REMEDIATION.  AT A MINIMUM, THE WETLANDS
REPLACEMENT PLAN WILL INCLUDE REPLACEMENT OR RESTORATION OF THE PONDS AND SURROUNDING HABITAT.  UPON
COMPLETION OF CONSTRUCTION, THE CLEAN WATER DIVERSION CHANNEL WILL BE RE-ROUTED INTO THE SEDIMENT POND, AND
THE BASE WATER LEVEL OF THE SEDIMENT POND WOULD BE RAISED TO PROVIDE POND SURFACE AREA EQUAL TO THE AREA LOST
BY THE ELIMINATION OF PONDS 2 AND 3 AND THE LOWERING OF THE POOL LEVEL OF POND 1.  EVERY ATTEMPT WILL BE MADE
TO PROVIDE A MINIMUM 1 TO 1 WETLANDS MITIGATION.

POINTS OF COMPLIANCE

POINTS OF COMPLIANCE FOR RISKS BEING ADDRESSED BY THE REMEDIAL ACTION ARE:

1. SHALLOW AQUIFER GROUNDWATER AT OR BEYOND THE EDGE OF THE WASTE MANAGEMENT AREA.

2. SURFACE WATER IN STREAM A, AFTER THE SEDIMENTATION POND, PRIOR TO THE CONFLUENCE OF STREAM A AND WILLS
CREEK.

   1. REMEDIATION GOALS FOR THE SHALLOW AQUIFER

            *    CONCENTRATIONS OF SITE-RELATED CONTAMINANTS THAT ALSO
                 APPEAR IN BACKGROUND, SHALL BE REDUCED TO THEIR RESPECTIVE
                 BACKGROUND (UPGRADIENT) CONCENTRATIONS.

            *    IN ADDITION, SITE-RELATED CONTAMINANTS NOT DETECTED IN
                 BACKGROUND (UPGRADIENT) WELLS WITH AN EXISTING MAXIMUM
                 CONTAMINANT LEVEL (MCL) SHALL BE REDUCED TO A
                 CONCENTRATION LEVEL AT OR BELOW THE MCL.  THE CONTAMINANTS
                 FOUND ON SITE ABOVE MCLS ARE VINYL CHLORIDE, ANTIMONY,
                 BERYLLIUM, AND LEAD.

            *    CONCENTRATIONS OF CARCINOGENIC SITE-RELATED CONTAMINANTS
                 NOT DETECTED IN BACKGROUND (UPGRADIENT) WELLS SHALL BE
                 REDUCED TO LEVELS THAT POSE A CUMULATIVE CARCINOGENIC RISK
                 NO GREATER THAN 1 X (10-6).

            *    CONCENTRATIONS OF NON-CARCINOGENIC SITE-RELATED
                 CONTAMINANTS NOT DETECTED IN BACKGROUND (UPGRADIENT) WELLS
                 SHALL BE REDUCED TO LEVELS THAT POSE A CUMULATIVE HAZARD
                 INDEX NO GREATER THAN ONE.

IF IT IS DETERMINED, BASED ON THE PRECEDING CRITERIA AND THE SYSTEM PERFORMANCE DATA OVER A 15 YEAR PERIOD,
THAT THE ABOVE REMEDIATION GOALS FOR THE SHALLOW AQUIFER CANNOT BE ACHIEVED, ALL OF THE FOLLOWING   MEASURES
INVOLVING LONG-TERM MANAGEMENT MAY OCCUR, AS A MODIFICATION OF THE EXISTING EXTRACTION WELL SYSTEM:

   1. LOW LEVEL PUMPING WILL BE IMPLEMENTED AS A LONG-TERM CONTAINMENT MEASURE;

   2. CHEMICAL-SPECIFIC ARARS MAY REQUIRE A REVIEW BASED ON THE TECHNICAL
   IMPRACTIBILITY OF ACHIEVING FURTHER CONTAMINANT REDUCTION; AND/OR

   3. INSTITUTIONAL CONTROLS WOULD BE SOUGHT TO RESTRICT ACCESS TO THOSE
   PORTIONS OF THE AQUIFER WHICH REMAIN ABOVE MCLS OR HEALTH-BASED GOALS,
   SHOULD THIS AQUIFER BE PROPOSED FOR USE AS A DRINKING WATER SOURCE.

2. REMEDIATION GOALS FOR SURFACE WATER FROM STREAM A



UNDER THE PROPOSED MONITORING PROGRAM, QUARTERLY MONITORING OF SURFACE WATER SHALL BE PERFORMED AT 2
LOCATIONS IN WILLS CREEK AND TWO LOCATIONS IN STREAM A.  SAMPLING LOCATIONS ON STREAM A SHOULD BE PRIOR TO
THE CONFLUENCE OF STREAM A AND WILLS CREEK.  THE PURPOSE OF THIS SAMPLING AND ANALYSIS WOULD BE TO MONITOR
THE LEVELS OF CONTAMINANTS IN STREAM A, AND WILLS CREEK RESULTING FROM THE DISCHARGE OF THE SHALLOW AND COAL
MINE AQUIFERS.  OHIO WATER QUALITY STANDARDS UNDER THE OHIO ADMINISTRATIVE CODES 3745-01 (-03,-04,-05, AND
-07) SHALL BE USED TO DETERMINE IF THE LEVEL OF CONTAMINATION FROM THE SITE IS ACCEPTABLE.

DISCHARGE FROM THE TREATED LEACHATE AND GROUNDWATER FROM THE ON-SITE TREATMENT PLANT TO STREAM A SHALL BE IN
ACCORDANCE WITH SUBSTANTIVE REQUIREMENTS OF OHIO REVISED CODE (ORC) CHAPTER 6111, THE NATIONAL POLLUTANT
ELIMINATION SYSTEM (NPDES) AND SECTION 402 OF THE CLEAN WATER ACT (CWA).

3. COSTS

A COMPLETE SUMMARY OF CAPITAL COSTS, OPERATION AND MAINTENANCE (O&M) COSTS AND A PRESENT WORTH VALUE COST
OVER A 30 YEAR PERIOD AT A 5 PERCENT AND 10 PERCENT INTEREST RATE, IS PRESENTED IN TABLE 32.  THE COSTS
PRESENTED IN THIS TABLE ASSUME THE GROUT PILLAR METHOD WILL BE USED TO PREVENT SUBSIDENCE ON SITE.  THE
CAPITAL COST OF THIS ALTERNATIVE IS $ 15,759,700.  THE O&M COST IS $ 218,000.  THE TOTAL PRESENT WORTH COST
OVER A 30 YEAR PERIOD CONSIDERING AN INTEREST RATE OF 5 PERCENT IS $ 19,480,700.

#SD
X. STATUTORY DETERMINATIONS

THE FOLLOWING IS A BRIEF DESCRIPTION OF HOW THE SELECTED REMEDY MEETS THE STATUTORY REQUIREMENTS OF SECTION
121 OF CERCLA.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

CURRENT AND POTENTIAL FUTURE RISKS TO HUMAN HEALTH AND THE ENVIRONMENT FROM CONTAMINATED GROUNDWATER (SHALLOW
AND DEEP AQUIFERS), LEACHATE AND AIR WOULD BE REDUCED PROVIDED THAT THE CAP REMAINS INTACT, HYDRAULIC
CONTAINMENT AND EXTRACTION OF GROUNDWATER AND LEACHATE IS OBTAINED, AND SITE ACCESS AND USE RESTRICTIONS ARE
STRICTLY ENFORCED.  THE BULK OF THE CONTAMINATION SOURCE (SOLID WASTES AND HAZARDOUS LIQUID WASTES) WOULD
REMAIN ON-SITE, BUT THE MOBILITY AND VOLUME WOULD BE REDUCED BY THE CAP, LEACHATE COLLECTION SYSTEM, AND
ACTIVE GROUNDWATER CONTAINMENT AND EXTRACTION FROM THE SHALLOW AQUIFER.  THE SELECTED REMEDY WILL ATTAIN A
(10-4) TO (10-6) RISK LEVEL FOR CARCINOGENS AND A HAZARDOUS INDEX LT 1   FOR NONCARCINOGENS.  NO UNACCEPTABLE
SHORT-TERM RISKS OR CROSS-MEDIA IMPACTS WILL BE CAUSED BY IMPLEMENTATION OF THE SELECTED REMEDY.

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS.

APPLICABLE ACTION-SPECIFIC ARARS FOR LANDFILL CLOSURE (OAC 3745-27-10), WOULD BE COMPLIED WITH BY
INSTALLATION OF A RCRA SUBTITLE C CAP.  RCRA LAND DISPOSAL RESTRICTIONS (40 CFR 268) REGARDING TREATMENT
RESIDUALS AND DEPARTMENT OF TRANSPORTATION (49 CFR PARTS 100-199) INVOLVING TRANSPORT OF WASTE OFF SITE,
WOULD BE COMPLIED WITH, IF THE TREATMENT PLANT SLUDGE IS FOUND TO BE HAZARDOUS.  SUBSTANTIVE REQUIREMENTS OF
A (40 CFR 122,125) NPDES DISCHARGE PERMIT REGARDING DISCHARGE OF TREATED WATER TO A SURFACE WATER BODY WOULD
BE COMPLIED WITH SDWA (40 CFR 144) UNDERGROUND INJECTION CONTROL PROGRAM (UIC) REQUIREMENTS REGARDING
STANDARDS FOR THE UNDERGROUND INJECTION OF FLUIDS (CEMENT USED FOR GROUT PILLARS) WOULD BE COMPLIED WITH. 
EXECUTIVE ORDER 1990 (40 CFR 6, APPENDIX A) REGARDING WETLANDS WOULD BE COMPLIED WITH.

APPLICABLE CHEMICAL-SPECIFIC ARARS (SWDA MCLS) FOR CONCENTRATIONS OF ANTIMONY, BERYLLIUM, LEAD, AND VINYL
CHLORIDE FOUND IN GROUNDWATER, AT THE POINT OF COMPLIANCE, WOULD BE COMPLIED WITH BY RETURNING CONCENTRATIONS
OF CONTAMINANTS TO THEIR RESPECTIVE MCLS.  IF NATURALLY OCCURRING CONCENTRATIONS OF CONTAMINANTS EXCEED THEIR
RESPECTIVE MCLS, ATTAINMENT OF THEIR MCLS WOULD NOT BE APPLICABLE OR RELEVANT AND APPROPRIATE PURSUANT TO
USEPA POLICY. CONTAMINANTS FOUND NATURALLY OCCURRING, ABOVE ACCEPTABLE HEALTH-BASED LEVELS, WILL BE RETURNED
TO THEIR NATURALLY OCCURRING CONCENTRATION.  ANTHROPOGENIC CONTAMINANTS WITHOUT MCLS, FOUND ABOVE ACCEPTABLE
HEALTH-BASED LEVELS WILL BE RETURNED TO THEIR ACCEPTABLE HEALTH-BASED LEVEL.

COST-EFFECTIVENESS.



THE USEPA BELIEVES THE SELECTED REMEDY COMPLIES WITH ARARS AND IS COST-EFFECTIVE IN MITIGATING THE PRINCIPAL
RISK POSED BY CONTAMINATED GROUNDWATER AND LEACHATE WITHIN A REASONABLE PERIOD OF TIME. SECTION  
300.430(F)(II)(D) OF THE NCP REQUIRES USEPA TO ASSESS COST-EFFECTIVENESS BY EVALUATING ALL ALTERNATIVES WHICH
SATISFY THE THRESHOLD CRITERIA: PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT AND COMPLIANCE WITH   ARARS,
WITH THREE ADDITIONAL BALANCING CRITERIA: LONG-TERM EFFECTIVENESS AND PERMANENCE, REDUCTION OF TOXICITY,
MOBILITY OR VOLUME THROUGH TREATMENT, AND SHORT-TERN EFFECTIVENESS, TO DETERMINE OVERALL COST-EFFECTIVENESS. 
THE SELECTED REMEDY MEETS THESE CRITERIA AND PROVIDES FOR OVERALL EFFECTIVENESS IN PROPORTION TO ITS COST. 
THE ESTIMATED COST FOR THE SELECTED REMEDY IS $19,480,700.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY) TECHNOLOGIES TO THE
MAXIMUM EXTENT PRACTICABLE (MEP).

USEPA BELIEVES THE SELECTED REMEDY REPRESENTS THE MAXIMUM EXTENT TO WHICH PERMANENT SOLUTIONS AND TREATMENT
TECHNOLOGIES CAN BE UTILIZED IN A COST-EFFECTIVE MANNER FOR THE FULTZ LANDFILL SITE.  OF THOSE   ALTERNATIVES
THAT ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AND COMPLY WITH ARARS, THE USEPA HAS DETERMINED THAT
THE SELECTED REMEDY PROVIDES THE BEST BALANCE OF TRADE-OFFS IN TERMS OF LONG-TERM EFFECTIVENESS AND
PERMANENCE; REDUCTION OF TOXICITY, MOBILITY, AND VOLUME ACHIEVED THROUGH TREATMENT; SHORT-TERM EFFECTIVENESS;
IMPLEMENTABILITY; AND COST.  THE SELECTED REMEDY ALSO MEETS THE STATUTORY PREFERENCE FOR TREATMENT AS A
PRINCIPAL ELEMENT AND CONSIDERING STATE AND COMMUNITY ACCEPTANCE.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT.

THE SELECTED REMEDY SATISFIES, TO THE MAXIMUM EXTENT PRACTICABLE, THE STATUTORY PREFERENCE FOR TREATMENT AS A
PRINCIPAL ELEMENT.  THE PRINCIPAL THREAT TO HUMAN HEALTH IS INGESTION OF CONTAMINATED GROUNDWATER FROM THE
EITHER THE SHALLOW AQUIFER OR THE DEEPER COAL MINE AQUIFER.

THE SELECTED REMEDY REDUCES LEVELS OF ORGANIC AND INORGANIC CONTAMINANT CONCENTRATIONS PRESENT IN GROUNDWATER
BY USING AN OXIDATION, PRECIPITATION, FILTRATION, AND CARBON ADSORPTION, TREATMENT PLANT.



#TA
                                 ALTERNATIVE 4

                       MULTI-LAYER CAP WITH GROUND WATER
                           EXTRACTION AND TREATMENT

                                                    MAXIMUM CONCENTRATION
   CHEMICAL                     FREQUENCY           (PPB)         (UG/M3)

   ACETONE (*)                  4/7                 45.1          1.07
   BENZENE (*)                  1/7                 7.15          21.5
   CARBON DISULFIDE (*)         1/7                 0.953         2.86
   TOLUENE (*)                  2/7                 0.701         2.63

   (*) CHEMICAL OF POTENTIAL CONCERN


